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Al *K 


*Qlinical Evidence:— 


COMPLETE CLINICAL 
INFORMATION WILL BE 
SENT ON REQUEST 


“...it was found that the characteristic activity of globin 
insulin and 2:1 mixture (of protamine zine and regular) 
insulin is essentially the same.”! 

“Not often do either globin insulin or a 2:1 mixture require 
supplementary use of regular insulin. Fully 80% of all 
severe diabetics can be balanced satisfactorily with one 
of them.” 

l. Reeb, B. B., Rokr, J. H,, and Colwell, A. R.: Proc. House 


Staff Dept. Med., Wesley Memorial Hospital, Chicago, Ill 
Feb. 6, 1948. 


2. Rohr, J. H., and Colwell, A. R., Proc. Amer, Diabetes Assn, 
8:37, 1948 
‘Wellcome’ brand Globin Insulin with Zinc, ‘B.W. & Co.’® 


is supplied in vials of 10 cc., U-40 and U-80 


bral BURROUGHS WELLCOME & CO. (usa) inc., Tuckanoe 7, NEw vorK 





The 


constipation : problem 
of 
Intestinal Stasis 


The physician finds in treating intestinal stasis that the patient 
has usually “doctored” himself for years with cathartics or ene- 
mas; his bowel habits may be bad; he is often convinced that not 
constipation but “something else” is wrong. 


Despite these handicaps to therapy, the patient can be convinced 
that his condition is correctible, even where it has existed for 
years. But first he must accept the idea that he is being offered 
neither a “quick cure” nor mere temporary relief; that the goal 
of therapy is correction. 


As corrective therapy, Cellothyl affords special advantage for it 
acts to rectify several common, often co-existing factors: 


» bulk deficiency... by providing adequate bulk 
of proper consistency 


hypomotility . .. by encouraging peristalsis through 


gentle mechanical stimulation 


* inspissation ... by retaining water 
dyschezia ... by assuring soft, moist, easily passed stools. 


Normal, well-formed stools usually begin to appear in 3 to 4 
days. However, bowel function improves markedly only when 
therapy is continued until Cellothyl’s peristalsis-stimulating bulk 
achieves intestinal regularity. 


Where an anticonstipation regimen is required, a simplified 
program is available in a small leaflet entitled “7 Rules for 7 
Days”. After outlining the faulty habits which cause intestinal 
dysfunction—poor diet, delayed defecation, etc.—it presents 7 
simple rules to be followed for at least 7 days. To obtain copies: 
write “7 Rules” on a prescription blank and forward to Chilcott 
Laboratories, Morris Plains, New Jersey. 


BRAND OF 
® METHYLCELLULOSE 
ESPECIALLY PREPARED 
BY THE 
CHILCOTT PROCESS: 


Available: Cellothyl Tablets (0.5 Gram) 
in bottles of 100,500 and 5000. 
Cellothyl Granules, for pediatric use, 
in bottles of 25 and 100 Grams. 





GCHILCorTT 
24— sven or The Waltine Company 


MORRIS PLAINS. NEW JERSEY 





Routine testing with Ames diagnostic tablets 
in the office, home or hospital is 


diagnosis frequently rewarded by the discovery of 


dur I ng unsuspected pathology during the 


THE “silent period”—when disease in its incipiency 


SILENT may be most easily managed or cured. 
PERIOD Ames tablet tests are completely self-contained, 


rapid and clinically reliable. 


Occurrence 


diabetes mellitus 
hyperthyroidism 
renal or alimentary glycosuria 


nephritis 
renal tuberculosis 
renal tumors 
drug poisoning 
toxemia of pregnancy 
liver disease with 

and without jaundice 


inflammatory, neoplastic and 
degenerative lesions of the 
gastro-intestinal, genito- 
urinary and pulmonary systems 


diabetic acidosis 

Von Gierke’s disease 

cyclic or excessive vomiting 
diarrhea 





Available through your pharmacy or physician supply house 


Clinitest, Bumintest, Hematest, Acetest, trademarks reg. U. S. and Canada 


(sy AMES COMPANY, INC + ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto DI-3 





“Reaser and Burch, using radioactive isotopes, have confirmed 
earlier evidence that mercurial diuretics greatly increase the 
urinary loss. of sodium. The sodium diuresis precedes water diuresis 
by two to four hours, and sodium excretion per day may be in- 
creased sevenfold while water excretion is merely doubled.” 
Editorial: J.A.M.A. 135:576, 
Nov. 1, 1947. 


“... The concentration of sodium in the urine was increased nearly 
two and one-half times by the injection of the mercurial diuretic, 
while the average total excretion of sodium in 24 hours was in- 
creased more than four times by MERCUHYDRIN injections.” 
Griggs, D. E., and Johns, V. J.: 
California Med. 69:133, Aug. 1948. 


MERCUHYDRIN Sodium (brand of meralluride sodium) is 


availablein 1 cc. and 2 cc. ampuls. 


» MILWAUKEE 1, WISCONSIN 








allergies 
are 


always 


with us 





ALWAYS AVAILABLE 


BENADRYL 


FOR RAPID SUSTAINED RELIEF 


Angioneurotic edema in January or vernal conjunctivitis in June 
brings patients to you seeking relief from their symptoms. BENADRYL 
is often the answer for many of these patients, regardless of the 


exciting allergen or of the shock tissue. 


Hundreds of clinical reports have shown the value of BENADRYL 
in acute and chronic urticaria, vasomotor rhinitis, hay fever, 


contact dermatitis, erythema multiforme, pruritic dermatoses, 





dermographism, drug sensitization, penicillin reactions, serum sickness, 


and food allergy. 


To facilitate individualized dosage and flexibility of administration, BENADRYL 
Hydrochloride (diphenhydramine hydrochloride, Parke-Davis) is available in a variety 
of forms—including Kapseals,® 50 mg. each; Capsules, 25 mg. each; Elixir, 10 mg. 

per teaspoonful; and Steri-Vials,® 10 mg. per cc. for parenteral therapy. 


PARKE. DAVIS & COMPANY 
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INTRAVENOUS USE OF SALT-POOR HUMAN ALBUMIN 


Effects in Thirty-Four Patients with Decompensated Hepatic Cirrhosis 


JOSEPH POST, M.D. 
JEROME V. ROSE, M.D. 
AND 


SEYMOUR M. SHORE, M.D. 
NEW YORK 


| porated and his associates? in 1944 administered human albumin intra- 
venously to two patients with hepatic cirrhosis, ascites and hypoalbuminemia 
and noted temporary improvement with control of ascites. Since that time, con- 
flicting reports have appeared concerning the effects of human albumin in treatment 
of decompensated hepatic cirrhosis.2 The present study is concerned with the 
effects of intravenously administered salt-poor human albumin on the clinical 
courses of 34 patients, critically ill with cirrhosis of the liver, hypoalbuminemia and 


The American National Red Cross supplied the salt-poor albumin used in this study. 

From the Medical Service of the Veterans Administration Hospital, Bronx, New York. 

A preliminary report of this investigation was presented at the Forty-First Annual Meeting 
of the American Society for Clinical Investigation, Atlantic City, N. J., May 2, 1949 (J. Clin. 
Invest. 28:804, 1949). 

Reviewed by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis- 
tration. 

1. Janeway, C. A.; Gibson, S. T.; Woodruff, L. M.; Heyl, J. T.; Bailey, O. T., and 
Newhouser, L. R.: Chemical, Clinical and Immunological Studies on the Products of Human 
Plasma Fractionation: VII. Concentrated Human Serum Albumin, J. Clin. Invest. 29:465-490, 
1944, 

2. (a) Thorn, G. W.; Armstrong, S. H., Jr., and Davenport, V. D.: Chemical, Clinical 
and Immunological Studies on the Products of Human Plasma Fractionation: XXXI. The 
Use of Salt-Poor Concentrated Human Serum Albumin Solution in the Treatment of Hepatic 
Cirrhosis, J. Clin. Invest. 25:304-323, 1946. (b) Patek, A. J., Jr.; Mankin, H.; Colcher, H.; 
Lowell, A., and Earle, D. P., Jr.: The Effects of Intravenous Injection of Concentrated Human 
Serum Albumin upon Blood Plasma, Ascites and Renal Functions in 3 Patients with Cirrhosis 
of the Liver, ibid. 27:135-144, 1948. (c) Kunkel, H. G.; Labby, D. H.; Ahrens, E. H., Jr.; 
Shank, R. E., and Hoagland, C. L.: The Use of Concentrated Human Serum Albumin in the 
Treatment of Cirrhosis of the Liver, ibid. 27:305-319, 1948. (d) Faloon, W. W.; Eckhardt, 
R. D.; Murphy, T. L.; Cooper, A. M., and Davidson, C. S.: An Evaluation of Human Serum 
Albumin in the Treatment of Cirrhosis of the Liver, ibid. 28:583-593, 1949. (e) Watson, C. J., 
and Greenberg, A.: Certain Effects of Salt Poor Human Albumin in Cases of Hepatic Disease, 
Am. J. M. Sc. 217:651-657, 1949. (f) Havens, W. P., Jr., and Bluemle, L. W.: The Effect 
of Human Serum Albumin and Mercurial Diuretics on Ascites in Patients with Hepatic Cir- 
rhosis, Gastroenterology 16:455-466, 1950. 
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ascites. The substance was given in amounts sufficient to maintain a normal serum 
albumin concentration for extended periods. The results indicate that human 
albumin has a place in the therapy of such patients. 


METHODS 


A. Techniques of Study.—All patients were kept in bed until there was evidence of con- 
tinuing clinical improvement. The dietary regimen was as follows: 140 Gm. of protein, 340 
Gm. of carbohydrate and 110 Gm. of fat were given, plus interval feedings of the protein 
hydrolysate, essenamine,® in 8 ounces (237 cc.) of milk, three times a day. This feeding 
supplied an additional 33 Gm. of protein, as calculated from its nitrogen content. It was 
estimated from diet tables, but not determined chemically, that this diet supplied 2.5 to 3.0 Gm. 
of sodium chloride per day. Estimates of food intake were made for each meal by grading 
the returned tray 0 to 4+ consumption. When patients were unable to eat the offered food, 
they were fed intravenously with 2,000 to 3,000 cc. of 15 per cent dextrose solution daily. In some 
instances amino acids were given by this route. In addition, each patient received 5 cc. of 
a vitamin B complex concentrate (solu-B®) intramuscularly daily. 

Body weight and fluid intake and output were recorded daily, when this was possible. The 
following laboratory procedures were performed at appropriate intervals: serologic test, blood 
count, urinalysis, serum and ascitic fluid albumin to globulin® partition,* bilirubin levels,® 
sulfobromophthalein (bromsulphalein®) sodium excretion (45 minutes after a dose of 5 mg. per 
kilogram of body weight),® alkaline phosphatase values (Bodansky units),7 cephalin floccula- 
tion reaction,’ quantitative urinary protein, hematocrit reading, plasma volume (by Evans blue 
dye space on a 10 minute specimen) ® and paracentesis fluid volume. 

B. Selection of Patients—Ideally, alternate patients in identical clinical and functional states 
should serve as controls for treated patients. It seemed impractical to accumulate data on this 
basis in sufficient numbers of patients. Another method is to have the patient serve as his 
own control. 

The original plan was to observe patients on the dietary regimen outlined above for about » 
two months and to treat with albumin only those patients who seemed to be failing or who 
were well stabilized during this period. The time of two months was chosen, since Patek 1° 
had found that about 50 per cent of diureses occurred during that period of hospitalization. 

During the study this program could not be followed rigidly. Of the 34 patients who 
received 42 courses of albumin, only 11 were observed for eight weeks or more. Administra- 
tion of albumin was then begun, since these patients were seen to be failing clinically. This 
was evidenced by falling postparacentesis weight, loss of body tissue, striking decline in food 
intake, increasing frequency of paracentesis and, in some cases, mounting jaundice and decreas- 
ing serum albumin concentrations. Seven patients were observed only one to seven weeks 
before the institution of intravenous administration of albumin, since they were failing rapidly 


3. The micro-Kjeldahl method was used in many of these determinations. 

4. Kingsley, G. R.: A Rapid Method for the Separation of Serum Albumin and Globulin, 
J. Biol. Chem. 183:731-735, 1940. Folin, O., and Ciocalteu, V.: Tyrosine and Tryptophane 
Determinations in Proteins, ibid. 73:627-650, 1927. 

5. Malloy, H. T., and Evelyn, K. A.: The Determination of Bilirubin with the Photo- 
electric Colorimeter, J. Biol. Chem. 119:481-490, 1937. 

6. Rosenthal, S. M., and White, E. C.: Clinical Application of the Bromsulphalein Test 
for Hepatic Function, J. A. M. A. 84:1112-1114 (April 11) 1925. 

7. Bodansky, A.: Phosphatase Studies: Determination of Serum Phosphatase; Factors 
Influencing Accuracy of Determination, J. Biol. Chem. 101:93-104, 1933. 

8. Hanger, F. M.: The Flocculation of Cephalin-Cholesterol Emulsions by Pathologic Sera, 
Tr. A. Am. Physicians 53:148-151, 1938. 

9. Gibson, J. G., II, and Evans, W. A., Jr.: Clinical Studies of the Blood Volume: I. 
Clinical Application of a Method Employing the Azo Dye “Evans Blue” and the Spectrophoto- 
meter, J. Clin. Invest. 16:301-316, 1937. 

10. Patek, A. J., Jr.: Personal communication to the authors. 
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as determined by the criteria mentioned above. The remaining 16 patients were comatose or 
semicomatose at the time that albumin administration was started. It is noteworthy that of 
the 25 patients who received mercurial diuretics all were refractory at the time albumin admin- 
istration was instituted. It is evident that these 34 patients were gravely ill, and in most 
instances albumin was given in desperation. The expected course in these patients was one 
of continuing deterioration. 

Of the 34 patients 32 were alcoholic men and had all the overt clinical and laboratory 
evidences of Laennec’s cirrhosis. Two were women (patients 13 and 20) and were considered 
to have coarsely nodular cirrhosis. Histological proof of the clinical diagnosis was obtained 
in 32 of 34 patients by needle biopsy and/or postmortem examination of the liver. 

After the patients were discharged from the hospital, they were followed as outpatients. 

During the 28 month period of study 24 other patients were observed as potential candi- 
dates for albumin administration. They were studied through 27 episodes of diuresis and 
clinical improvement while on the dietary regimen outlined above and thus were excluded from 
this study. 

C. Albumin Administration—Salt-poor albumin was administered intravenously, beginning 
with 100 cc. of a 25 per cent solution on the first day. The time for the infusions was 45 
minutes. Thereafter this dose was given twice daily, and the amounts employed subsequently 
were adjusted to each patient’s needs in order to maintain a normal serum albumin level, 4.0 
to 5.0 Gm. per 100 cc. Usually within seven to 10 days this concentration was achieved. The 
individual serum albumin level responses and patient requirements varied within the group. 
No patient received more than 200 cc. on any one day. 

In two patients (31 and 34) febrile reactions were observed, probably related to use of 
material of particular lot numbers. Subsequent administration of material from other lot 
numbers was well tolerated. 

Caution was observed to check the cardiac status of each patient prior to the use of albumin, 
since the increase in plasma volume! accompanying intravenous albumin administration might 
be injurious to patients with circulatory incompetence.*¢ 


RESULTS 


Effects of Albumin Administration on Ascites—Twenty-one of 34 patients had 
26 courses of albumin with diureses (clearing of ascites and edema) and clinical 
improvement (table 1). Thirteen other patients received 16 courses of albumin 
without diureses (table 2). The time of onset of diuresis was judged by the appear- 
ance of sustained negative water balance and varied considerably within the group 
of patients who improved (fig. 1). Sixteen of these 21 patients began their diureses 
within one week of the institution of albumin administration, eight within 24 hours. 
Other patients required as long as nine weeks (patient 1). The mean time of 
onset of diuresis for the entire group was 2.0 weeks following the institution of 
albumin therapy. The time required for the completion of diuresis ranged from a 
few days to as long as 23 weeks (fig. 2). The mean value for the group was 
4.2 weeks. 

In several patients repeated courses of albumin therapy have been given to 
control ascites. Patient 9 had three courses for recurring ascites. The first two 
courses were associated with slow but complete diuresis, and during the third course 
fatal hematemesis occurred. Patient 13 (fig. 3) has had an extended period of 
albumin administration since the first trial. With each course there has been a 
brisk diuresis. The patient has been on an outpatient status for almost a year, 
coming to the hospital once or twice each week for albumin and leading an active 
life. In other patients (10 and 12) reaccumulation of ascitic fluid has attended 
leaving the hospital and resumption of former drinking habits. The latter occur- 
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rence is so common as to make the ultimate outlook gloomy. One patient (12) 
has returned four times with deep jaundice, three times with ascites, once in coma 
and once in incipient coma. Albumin administration was instituted during the 
first admission while he was comatose and during the third admission when there 
was serious sensorial clouding and his condition seemed grave (fig. 4). Each time 
clearing of icterus and loss of retained fluid took place. 

Of the 13 patients who received 16 courses of albumin therapy without diureses, 
two patients (31 and 32) showed some increase in the paracentesis intervals during 
their first courses (patient 32, fig. 5). A complete diuresis was not observed in 
either case. One of these patients (31) died later of suspected intra-abdominal 
neoplasm. Autopsy was not performed, but needle biopsy earlier had established 
the diagnosis of hepatic cirrhosis. One patient (33) has improved clinically, but 


TABLE 2.—Summary of Data on 13 Patients Who Had No Diureses 








Dura- 
tion* of Re- 
Ascites Number sponse Dura- Amount 
Before ° to tion* of of 
Hospital- Para- Mercurial Albumin Albumin 
Patient Age ization centeses Diuretics Rx Rx, Gm. Follow-Up Observations 


22t ° 100 Died in hepatic coma; autopsy 
23% iy 125 Died in hepatic coma; biopsy 
i of 125 Died in hepatic coma; autopsy 
25 300 Died of gastrointestinal bleeding, 
with onset before albumin Rx; 
autopsy 
26% J Died in hepatic coma; autopsy 
273 J Died in hepatic coma; autopsy 
238 52 Died in hepatic coma; biopsy 
29 5 q Died of hepatoma; autopsy 
30 2 Died of hepatoma; autopsy 
31 Some widening of paracentesis 
interval; never ascites free 
“* Died of ? hepatoma; no autopsy 
32 Some widening of paracentesis 
interval; never ascites free 
Alive after 28 mo. 
Improved; still has ascites 
No effect from either course of 
albumin Rx 
70 wk. after onset of ascites mer- 
curial diuresis began with clinical 
improvement; diuresis continuing 


+ 
+ 


33 
34 


diuresis has not been accomplished. This patient had been deeply jaundiced and 
comatose for several days before albumin administration was begun. Six additional 
patients (22, 23, 24, 26, 27 and 28) of this “failure” group were comatose when 
albumin was given. These patients survived for only a few days. Two other 
patients (29 and 30) had hepatomas at autopsy in addition to hepatic cirrhosis. 
One patient (25) was in coma when albumin administration was started. Massive 
gastrointestinal bleeding, which preceded the coma, caused his death. One other 
patient (34) did not respond favorably to two courses of treatment with albumin. 
After 40 weeks of observation, with the patient receiving dietary therapy, a diuresis 
has begun. Patients 32 and 34 received a low salt diet (less than 1.0 Gm. of 
sodium chloride daily) for four months, during and following courses of albumin 
therapy, without any effects on the fluid balance. 

During the course of intravenous albumin administration the ascitic fluid 
albumin content rises, as does the serum albumin level. This has been reported 




















2 3 4 5 6 7 8 
GNSET OF ORURESIS AFTER INSTITUTION OF ALBUMIN ADMINISTRATION (1 WEEKS) 


Fig. 1—Curve shows time of onset of diuresis following start of albumin administration 
in 21 patients observed during 26 episodes of diuresis. Percentage figures refer to total number 
of episodes of diuresis. 
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TIME REQUIRED FOR COMPLETION OF DIURESIS (N WEEKS) 





Fig. 2—Curve shows time required for completion of diuresis, following start of albumin 
administration, in 21 patients observed during 25 completed diureses. One patient (9), data oa 
whom are included in figure 2, did not complete a third diuresis. Percentage figures refer to 
total number of completed diureses. 
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Fig. 3 (case 13).—Chart shows part of clinical course of patient. With each course of 
albumin therapy there was brisk diuresis. On cessation of albumin administration, the serum 
albumin concentration fell each time. Hyperbilirubinemia and positive cephalin flocculation 
reactions persisted. 
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by others,” ¢ and Mankin and Lowell ** have shown that a new osmotic equilibrium 
is reached between serum and ascitic fluid at these higher albumin concentrations. 
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Fig. 4 (case 12).—Chart shows part of the clinical course of patient. Hyperbilirubinemia 
has accompanied each hospitalization. On two occasions albumin therapy was associated with 
diuresis and definite clinical improvement. Sustained clinical well-being has followed each study 
period, only to be interrupt¢d by recurring severe alcoholism with clinical deterioration. 
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Fig. 5 (case 32).—Chart shows part of clinical course of patient. Widening of paracentesis 
interval accompanied first course of albumin therapy. Hyperbilirubinemia has continued 


throughout course. 


This phenomenon is observed in patients whether or not diuresis occurs.*4 Loss of 
albumin into ascitic fluid does not prevent diuresis (table 3). 


11. Mankin, H., and Lowell, A.: Osmotic Factors Influencing the Formation of Ascites 
in Patients with Cirrhosis of the Liver, J. Clin. Invest. 27:145-153, 1948. 
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In summary, 34 critically ill patients, 16 in coma or semicoma, were treated 
with albumin given intravenously. Twenty-one responded with diuresis. These 
data indicate that intravenous use of albumin favored the occurrence of diureses 
in a group of patients who might not have been expected to survive. 


TaBL_e 3.—Effects of Intravenous Administration of Albumin on Serum 
and Ascitic Fluid Proteins 











Serum Ascitie Fluid 
Albumin/Globulin, Albumin/Globulin, 
Patient Date #m./100 Ce. Gm./100 Ce. 


6 2.0/3.6 0.4/0.7 
4.2/2.8 2.1/1.4 
10/19/48 2.2/3.0 0.7/0.8 


10/19/42 to 1/3/49 * 
11/10/48 8.4/2.5 


4/19/48 
4/29/48 to 6/30/48 * 
5/17/48 


10/24/48 2.6/3.4 
10/24/48 to 2/21/49 * 
11/20/48 4.4/2. 


5/24/48 7/8. 

6/11/48 8/3. 
6/14/48 to 8/14/48 * 

6/20/48 4.1/2.5 


6/11/48 2.8/3.7 
6/17/48 to 12/19/48 * 
6/28/48 4.5/2.2 
7/19/48 3.9/2.6 
8/14/48 4.7/2.1 
9/ 7/48 4.0/2.1 
11/ 5/48 4.1/3.0 


* Period of albumin administration. 


TasL_e 4.—Effects of Intravenous Administration of Albumin 
on Hepatic Coma in Sixteen Patients 








Case No. Time, Wk. Cause of Death 








Bleeding gastric ulcer 
Hepatic coma 
Hepatic coma 
Unknown 

Improved 


Died in coma 





EFFECTS OF ALBUMIN ADMINISTRATION ON HEPATIC COMA 


Coma is generally thought to be the gravest clinical event in the course of 
liver disease. Sixteen of the 34 patients in this study were comatose or semi- 
comatose at the time that albumin administration was begun (table 4). Nine 
recovered from coma. Eight of these had complete diureses with clinical improve- 
ment, and the ninth (patient 33) had decided clinical improvement with decrease 
of icterus and gain in appetite and strerigth, although ascites persisted. Of the 
eight patients who had diureses, four have maintained their improvement, 12, 52, 
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108 and 116 weeks since the comatose state. The remaining four patients have 
died since their initial improvement. One (patient 7), who had severe diabetes, 
died of an unknown cause at another hospital 42 weeks after recovery from coma. 
Two (patients 19 and 20) have died of recurrent coma 5.5 and six weeks after 
having recovered from the first episode. One patient (18) bled fatally from a 
gastric ulcer two weeks after recovery from coma. Seven patients (nos. 22 to 28) 
received albumin from one to 11 days and died without evidences of improvement. 

The cause of hepatic coma is not known, although Murphy and associates ** 
have indicated the frequency with which it follows massive gastrointestinal bleeding, 
infection or oversedation. In patient 25 hematemesis immediately preceded coma. 
However, in all the other patients considered in this report, coma seemed to repre- 
sent the effects of the profound metabolic disturbances of hepatic insufficiency. 

Other authors have reported on the survival from hepatic coma following intra- 
venous treatment with dextrose and parenteral administration of vitamins.’* The 
most favorable results with this form of therapy showed 10 survivors among 29 
comatose patients.'* Recently Farquhar and associates ** have described recovery 
from coma in four patients treated with aureomycin. Warthin has reported improve- 
ment in four of eight comatose patients given albumin intravenously.* From the 
number of patients in this study who survived coma, then had diureses and improved 
clinically, it appears that the administration of human albumin exhibits, in some 
instances, a beneficial effect on this state. 


EFFECTS OF ALBUMIN ADMINISTRATION ON CLINICAL COURSE 
AND RESULTS OF LABORATORY TESTS 


Improvement following the administration of albumin has been seen to occur 
relatively early, with a brightening of the affect of the, patient and increase in 
appetite and feeling of well-being. These phenomena may be observed whether or 
not early diuresis occurs. In some instances, even though diuresis has not occurred 
after prolonged periods of albumin administration, these evidences of improvement 
have been noted. 

Along with these changes there is usually an increase in body tissue. In some 
patients the respective rates of loss of fluid and gain in body tissue have resulted 
in little net change in body weight. In others a sharp decline in body weight has 
accompanied diuresis. 

The laboratory tests have shown the following changes. Of the 21 patients 
who had diureses with clinical improvement, 17 were jaundiced initially. In most 


12. Murphy, T. L.; Chalmers, T. C.; Eckhardt, R. D., and Davidson, C. S.: Hepatic Coma, 
New England J. Med. 239:605-6)2, 1948. 

13. Jones, C. M.: The Treatment of Acute Hepatic Insufficiency and Its Relation to Prog- 
nosis, Am. J. Digest. Dis. 3:624-629, 1936. Snell, A. M., and Butt, H. R.: Hepatic Coma: 
Observations Bearing on Its Nature and Treatment, Tr. A. Am. Physicians 56:321-329, 1941. 
Patek, A. J., Jr.; Post, J.; Ratnoff, O. D.; Mankin, H., and Hillman, R. W.: Dietary Treatment 
of Cirrhosis of the Liver: Results in 124 Patients Observed During a 10 Year Period, J. A. M. A. 
138: 543-549 (Oct. 23) 1948. 

14. Warthin, T. A.: Personal communication to the authors. 

15. Farquhar, J. O.; Stokes, J., Jr.; Whitlock, C. M., Jr.; Bluemle, L. W., Jr., and Gambescia, 
J. M.: Note on Aureomycin Therapy in Hepatic Coma, Am. J. M. Sc. 220:166-173, 1950. 
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Fig. 6 (case 20).—Chart shows complete clinical course of patient as observed in hospital. 
With institution of albumin therapy there were brisk diuresis, marked clinical improvement and 
decline in hyperbilirubinemia. Coma recurred with mounting jaundice, and patient died. Edema 
and ascites were absent at autopsy. 
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Fig. 7 (case 3).—Chart shows part of clinical course of patient. There was decided and 
sustained clinical improvement with institution of albumin therapy, associated with complete 
diuresis. Rising plasma volume accompanied administration of albumin. Arrows indicate 
paracenteses. 
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instances, there was a significant decrease in the serum bilibrubin levels (table 1). 
However, patient 13 has shown continuing hyperbilirubinemia throughout the long 
treatment with albumin (fig. 3). Patients 19 and 20 (fig. 6) had clinical relapse 
with coma, and on these occasions the serum bilirubin levels rose. Initially the 
serum albumin levels were subnormal in all patients. These values rose after the 
start of albumin administration and often declined sharply during the two to four 
weeks after its cessation. The initial plasma volumes were usually increased. 
During albumin administration these values rose, and with its discontinuance they 
fell to pretreatment levels (patient 3, fig. 7). 

In general, the positive cephalin flocculation reactions and the sulfobromo- 
phthalein retention levels remained unchanged. Alkaline phosphatase levels were 
normal in all except patients 3 and 12. With clinical improvement the values fell 
to normal in these patients. 

The serum globulin concentration fell wherever it was elevated originally. Some 
workers have attributed this fall to hemodilution.**\” However, this explanation 
does not account for the changes seen in all patients with hyperglobulinemia, since 
the observed expansion in plasma volume was often small in proportion to the fall 
in globulin. The changes in serum globulin with liver disease are not well under- 
stood, and the mechanism of the reciprocal changes during albumin administration 
is not clear. 

No appreciable proteinuria was observed during the course of albumin admin- 
istration. 

Many of the patients who had favorable clinical responses with diureses have 
died. Only two have died from hepatic coma (19 and 20). Patient 5 died from 
carcinoma of the stomach; patients 8 and 14 had hepatomas; the latter patient 
died of esophageal bleeding. Patient 18 bled from an acute gastric ulcer which 
had not been diagnosed ante mortem. Patient 15 died of hematemesis which had 
preceded the institution of albumin administration, and patient 9 died of hema- 
temesis which occurred during the third course of albumin administration. Two 
other patients (11 and 33) bled during albumin administration and survived. Thus, 
of 34 patients given 42 courses of albumin only five bled during albumin admin- 
istration, one from an acute gastric ulcer and four from esophageal varices. 


COMMENT 


The use of human albumin was an attempt at replacement therapy in the 
presence of a defect in serum albumin synthesis.'* All the patients in this study 
were critically ill of progressive hepatic insufficiency, having failed to respond to 
the usual forms of therapy. The accepted criteria for improvement in such patients 
are gain in appetite, body tissue and strength, decreasing icterus and loss of ascites 
and edema. Excepting the changes in jaundice, by these standards 21 of the 34 
patients improved during the period of therapy. In table 5 is shown a comparison 
of the diuretic responses observed in various reports with the intravenous use of 
human albumin in patients with hepatic cirrhosis and ascites. While the patient 


16. Post, J., and Patek, A. J., Jr.: Serum Proteins in Relation to Liver Disorders, Bull. 
New York Acad. Med. 19:815-830, 1943. 
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material, the amounts of albumin employed and the duration of therapy vary in 
the different reports, diuretic effects were noted in 51 of 92 patients within one 
month after the start of albumin therapy. 

When clinical improvement is observed in such patients with hepatic insuffi- 
ciency, it is ascribed to improvement in liver function. The concentrations of serum 
bilirubin and albumin have been roughly correlated with the severity of the clinical 
course of hepatic cirrhosis.‘* In the present study a decline in serum bilirubin 
concentration frequently accompanied improvement. This was observed by Faloon 
and associates *4 in patients who improved. The serum albumin concentration 
usually fell after the cessation of albumin therapy, although in some patients it 
remained elevated or rose several weeks later. The results of other tests employed 
in this study showed few changes toward normal, but it is well recognized that 
techniques used in the study of the function of the human liver are relatively crude 
when considered in the light of the complex biochemical interrelationships which 








TABLE 5.—Association of Intravenous Albumin Administration with Diuresis and Hematemesis 


Onset of Onset of 
Diureses Diureses 
Within 1 Within More 
Mo.or Less Than1Mo. Hematemeses 
Number of After Start After Start During 
Patients of Albumin of Albumin Albumin 


Authors Treated No Diureses Therapy Therapy Therapy 


Janeway and others * 
Thorn and others ** 

Patek and others ® 
Kunkel and others 2° 
Faloon and others 24 
Watson and Greenberg *°... 
Havens and Bluemle 2*.. 
Post and others 


Bweowwssoe 
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* Three patients had diuresis only after salt-free diet was instituted. 
+ One patient bled from an acute gastric ulcer. 


are involved in the organ metabolism. Thus, while the reactions to conventional 


liver function tests have lagged behind the clinical course in most of these patients, 
it is difficult to consider their clinical improvement as not being associated with the 
regeneration of some hepatic physiological activities, presumably not detected by the 
tests employed. 

With regard to the positive water balance of liver disease, many factors have 
been suggested as contributing to this state.‘* The role of portal hypertension in 
the abdominal localization of retained fluid seems clear from the observations of 
Kunkel ** that following successful portacaval anastomosis *° retained fluid no longer 
presents as ascites, but as edema. The studies of Mankin and Lowell * would 
minimize the significance of reduced serum osmotic pressure as a factor in the 


17. Post, J., and Rose, J. V.: Clinical, Functional and Histologic Studies in Laennec’s Cir- 
rhosis of the Liver, Am. J. Med. 8:300-313, 1950. 

18. Mechanisms of Ascites Formation, Combined Staff Clinic, Am. J. Med. 9:102-113, 1950. 

19. Kunkel, H. G.: Personal communication to the authors. 

20. Blakemore, A. H.: Portocaval Anastomosis: A Report on 14 Cases, Bull. New York 
Acad. Med. 22:254-263, 1946. 





POST ET AL—SALT-POOR ALBUMIN IN HEPATIC CIRRHOSIS — 787 


retention of water.2® Recent studies have indicated abnormal salt retention,”* 
antidiuretic substance 2? and VDM (ferritin) ** to be contributory forces in this 
phenomenon. It is possible that other unknown factors may be involved. At this 
time it is difficult to appraise the significance of any one or all of these factors. It 
may be that the magnitude of effect of each factor varies in different patients. 

The mechanisms of diuresis are not clear, and, while with diuresis sodium and 
water are lost,2"* there are undoubtedly more subtle interrelationships involved 
with improvement in liver function and its peripheral physiological effects. Fur- 
thermore, it is reasonable to consider that just as formation of ascitic fluid may be 
the resultant of several forces, so diuresis may represent the resultant of the reversal 
of these forces. Indeed, the observations of complete diureses with subsequent 
death from hepatic coma (patients 19 and 20) suggest that in certain patients 
marked dissociation of hepatic functional derangements may exist. 

How intravenous administration of albumin effects diuresis in these patients is 
not known. It has been suggested that it behaves as a source of protein in a 
severely depleted organism.*4 This repletion might favorably influence the metabo- 
lism of the liver, and of other tissues as well. However, the mechanisms involved 
in improvement in the course of liver disease, whether associated with dietary or 
with albumin therapy, are as poorly defined as are those involved in the process 
of deterioration. The data presented in this report do not shed any light on 
either of these problems. 

It has been stated that albumin therapy carries the potential hazard of producing 
bleeding from esophageal varices.2* The incidence of hemorrhage in 13 of 92 
patients is about 14 per cent (table 5). In contrast, of 31 other patients with 


hepatic cirrhosis who did not receive albumin, eight (about 25 per cent) had 
hemorrhages from esophageal varices, an incidence which agrees closely with the 
data of Ratnoff and Patek.*° These data do not support the view that albumin 
therapy is associated with an increased incidence of bleeding from esophageal 
varices. However, the potential danger of circulatory embarrassment from the 


21. (a) Farnsworth, E. B., and Krakusin, J. S.: Electrolyte Pattern in Patients with Edema 
of Various Origins: Qualitative and Quantitative Definition of Cations and Anions in Hepatic 
Cirrhosis, J. Lab. & Clin. Med. 33:1545-1554, 1948. (b) Farnsworth, E. B.: Electrolyte 
Partition in Patients with Edema of Various Origins: Sodium and Chloride, Am. J. Med. 
4:338-342, 1948. (c) Faloon, W. W.; Eckhardt, R. D.; Cooper, A. M., and Davidson, C. S.: 
The Effect of Human Serum Albumin, Mercurial Diuretics and a Low Sodium Diet on Sodium 
Excretion in Patients with Cirrhosis of the Liver, J. Clin. Invest. 28:595-602, 1949. (d) Good- 
yer, A. V. N.; Relman, A. S.; Lawrason, F. D., and Epstein, F. H.: Salt Retention in Cir- 
rhosis of the Liver, ibid. 29:973-982, 1950. (e) Eisenmenger, W. J.; Blondheim, S. H.; 
Bongiovanni, A. M., and Kunkel, H. G.: Electrolyte Studies on Patients with Cirrhosis of the 
Liver, ibid. 29:1491-1500, 1950. 

22. Kunkel and others.2¢ Ralli, E. P.; Robson, J. S.; Clarke, D., and Hoagland, C. L.: 
Factors Influencing Ascites in Patients with Cirrhosis of the Liver, J. Clin. Invest. 24:316-325, 
1945. Lloyd, C. W., and Lobotsky, J.: Relationship Between Serum Antidiuretic Substances 
and Urinary Corticosteroid in the Human, Am. J. Med. 7:415, 1949. 

23. Baez, S.; Mazur, A., and Shorr, E.: Hepatorenal Factors in Circulatory Homeostasis: 
XX. Antidiuretic Action of Hepatic Vasodepressor, VDM (Ferritin), Am. J. Physiol. 162: 
198-212, 1950. 

24. Footnote 2c, d and f. 

25. Ratnoff, O. D., and Patek, A. J., Jr.: The Natural History of Laennec’s Cirrhosis of 
the Liver: An Analysis of 386 Cases, Medicine 21:207-268, 1942. 
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expanding plasma volume and rising venous pressure associated with albumin 
therapy requires careful evaluation of the circulatory status of patients before 
albumin is given.” 

Large amounts of expensive material are involved in the use of human albumin. 
The data have been analyzed in order to determine to which patients and in what 
amounts this substance should be given. Criteria for the choice of patients cannot 
be offered, since in this study albumin treatment was reserved for the gravely ill 
patients. The response to albumin therapy was not related to the prior duration of 
ascites or the number of paracenteses. Since when improvement occurred it was 
usually observed during the first week of albumin therapy, this period of trial might 
be used as a test of reaction to the substance. Various amounts of albumin were 
used, but it appears that about 625 Gm. is the minimum dose associated with com- 
plete diuresis (patient 15, table 1). 


SUMMARY AND CONCLUSIONS 


Thirty-four patients, critically ill with decompensated hepatic cirrhosis, received 
salt-poor human albumin intravenously in amounts sufficient to maintain normal 
serum albumin levels. This therapy was given for many weeks. 

Twenty-one patients were observed in 26 diuretic episodes. General clinical 
improvement, with gain in appetite, strength and body tissue, as well as decline of 
icterus was usually observed along with the diureses. 

Sixteen of the 34 patients were in hepatic coma or semicoma when albumin 
administration was begun. Nine patients recovered from the comatose episodes, 
and of these eight had diureses. 

It is suggested that salt-poor human albumin has a place as a therapeutic adjunct 
in the management of patients with severely decompensated hepatic cirrhosis for 
whom adequate dietary therapy cannot be provided. 

Financial publication assistance was provided by the Ad Men’s Post No. 209, American 
Legion, New York. 
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NTEREST in the use of preparations of Veratrum viride for treatment of 

essential hypertensive vascular disease has recently been revived. This interest 
stems from a number of reports indicating favorable effects on blood pressure and 
a better understanding of the pharmacologic action of the Veratrum alkaloids. The 
preparations employed clinically have been, for the most part, mixtures of alkaloids 
said to be therapeutically effective and efficiently nontoxic for extended use. More 
recently,? oral administration of a purified alkaloidal fraction of Veratrum viride, 
standardized on a chemical basis and given the proprietary name veriloid,® '» has 
been reported to produce lowering of blood pressure for periods as long as five 
months, while accompanied with “fewer toxic reactions than any other oral prepara- 
tion of Veratrum viride presently available.” * Its pharmacologic actions have been 
described.’ Because of the promising clinical results reported, we studied the effects 


The Riker Laboratories, Inc., Los Angeles 48, supplied the veriloid® used in this study. 

From the Hypertension Division, Department of Internal Medicine, the Depaitment of 
Physiology and the Division of Gerontology, Washington University School of Medicine, and 
the Homer G. Phillips, St. Louis City and Barnes Hospitals, under a Grant-in-Aid from Eli 
Lilly & Company, Indianapolis 6, and the National Heart Institute. 

1. (a) Freis, E. D., and Stanton, S. R.: A Clinical Evaluation of Veratrum Viride in the 
Treatment of Essential Hypertension, Am. Heart J. 36:723-738, 1948. (6b) Wilkins, R. W.; 
Freis, E. D., and Stanton, J. R.: Essential Hypertension, J. A. M. A. 140:261-264 (May 21) 
1949. (c) Krayer, O., and Adreson, G. H.: The Pharmacology of the Veratrum Alkaloids, 
Physiol. Rev. 26:383, 1946. (d) Freis, E. D.; Stanton, J. R.; Culbertson, J. W.; Litter, J.; 
Halperin, M. H.; Burnett, C. H., and Wilkins, R. W.: The Hemodynamic Effects of Hypo- 
tensive Drugs in Man: I. Veratrum Viride, J. Clin. Invest. 28:353-368, 1949. 

2. Wilkins, R. W.; Stanton, J. R., and Freis, FE. D.: Essential Hypertension: Therapeutic 
Trial of Veriloid, a New Extract of Veratrum Viride, Proc. Soc. Exper. Biol. & Med. 72:302- 
304, 1949. iy 

3. (a) Stutzman, J. W.; Maison, G. L., and Kusserow, G. W.: Veriloid, a New Hypo- 
tensive Extract of Veratrum Viride, Proc. Soc. Exper. Biol. & Med. 71:725-727, 1949. (b) 
Bauer, R. O.; Maison, G. L., and Stutzman, J. W.: Acute Toxicity of Veriloid for Some 
Laboratory Animals, Federation Proc. 9:257, 1950. (c) Maison, G. L., and Stutzman, J. W.: 
Bioassay Method for Derivatives of Veratrum Viride, ibid. 9:299, 1950. (d) Stearns, N. S.: 
Action of Veriloid upon Isolated Mammalian Heart, ibid. 9:318, 1950. (e) Stutzman, J. W., 
and Maison, G. L.: Hypotensive Action of Veriloid, an Extract of Veratrum Viride, ibid. 9: 
318, 1950. 
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on arterial pressure of veriloid® continually administered to a group of hypertensive 
patients. 


METHODS AND MATERIALS 


Thirty-four patients considered to exhibit essential hypertensive vascular disease and one 
with hypertension accompanying toxemia of pregnancy were given veriloid® in tablets, both the 
rapidly dissolving and the enteric-coated® types. Most of the patients had been observed for a 
considerable period in the outpatient clinic, where the average levels of their blood pressures 
and their responses to other forms of treatment had been studied. After a control period in the 
hospital during which observations were made of resting arterial pressure, veriloid® was admin- 
istered. The length of the control period was three to five days in seven patients, six to 10 in 
11, 11 to 15 in eight and 16 to 39 in nine. The drug dosage was gradually increased until either 
a definite and continued lowering of blood pressure was observed (25 mm. Hg systolic or 
15 mm. Hg diastolic or mere) or toxic side effects appeared. The effective dose was maintained 
unless side effects developed, making it necessary to lower the dose by decrements of about 1 mg. 
per day. When no prompt decline in pressure occurred, the dosage was maintained at 1 to 2 mg. 
per day below the toxic level. The usual procedure was to administer 2 mg. after each meal 
and at bedtime, since the presence of food in the stomach has been reported to decrease the 
incidence of side effects.2 On each day individual doses were increased by 1 mg. increments up 
to a total of 4 mg. and subsequently by 0.5 mg. increments. Total amounts varied between 
4 and 32 mg. daily, the larger quantities being tolerated when enteric-coated® tablets were 
used. Slowly dissolving tablets, now on the market, were not available at the time of the study. 
During the initial experiments the blood pressure was repeatedly measured after each individual 
dose; later, it was recorded several times each day. After the effective daily dose was stabilized 
and given in the hospital for two days to several weeks, patients were discharged with instruc- 
tions to continue taking the drug and to return to the outpatient clinic each week. The same 
observer examined each patient and received a report of the amount of medicament taken. 
Observations were made while the patient was taking the drug, taking a placebo and, in some 
instances, after discontinuance of all medication. The dosage determined in hospital was main- 
tained constant for periods of several weeks, being decreased only if side effects appeared. 
These were nausea, epigastric burning, vomiting and salivation; they not infrequently occurred 
while the patient was being maintained on a constant schedule. Blood pressures in the hospital 
were taken with the subject either recumbent or seated and those in the outpatient department 
with the patient in the sitting position; the same arm was always used. Prior to administration 
of the drug, a complete physical examination, tests of renal function (maximal urinary concen- 
tration, excretion of phenolsulfonphthalein and in some instances urea clearance), a roent- 
genogram of the chest and an electrocardiogram, including precordial leads, were made for 
each patient; these were repeated as necessary. Ocular fundi were graded according to the 
classification of Keith and Wagener. In addition, in some cases the results of cold pressor tests 
and injection of tetraethylammonium chloride were known. Placebo tablets of the same shape 
and size were administered for comparative periods of two to four weeks. 


RESULTS 

The periods of observation and the results of treatment in each case are sum- 
marized in table 1. Most patients showed acute but transient lowering of blood 
pressure on first taking veriloid.* In general, the response was more pronounced 
early in the period of treatment than later. The column entitled “low point” in table 
1 lists the lowest pressures recorded during the administration of veriloid® in the 
hospital; these acute effects, when marked, were almost always associated with 
cardiac rates of 48 to 60 beats per minute. In the hospital the average systolic 
pressure of nine male patients decreased 29 mm. Hg and the diastolic 17 mm. from 
control levels while the drug was being administered. The change in the average 
pressure of 26 female patients under the same conditions was 13 mm. systolic and 7 
mm. diastolic. Normotensive diastolic levels (90 mm. or less) were recorded in 26 
of 32 patients at least once during the acute effects of the drug. In the outpatient 








*dOMBAIESGO [VoTUT[? Jujinp peyp yuemed t 

*PePVULULIO} SVM JUOUT}VAL} TEYM UUIN[OD ISB] 94} JO SONTVA ,,TOBO 

-[POUI OU,, OY} PUB SENTBA [013009 9S0q} U92MIEq POAIOSGO 9}JO SODUZIOYIP FuyylIIs oy} IOJ JUNOIV ABUI SIG], ‘SUOMVAIESGO IBI;WIS JUENbesqns WII} OU} U} PeAOouUTEI 
A[QBsiop[su0d eI SedURISU] EUIOS Ut YarqM ‘APNYS STy} IO} BOPeZITVIIdsoq 03 JOJId SpoOyIed UVOTBAISQO WOT] PoTVIOAW O1OM SoiNsseid [O1}U00 JueT}ed}NO oT, 4 

‘SH ‘wur ‘ainssard poorq o7oyseIp ‘Gg ‘pue ‘arnsserd pooT,q 21103848 SeBIIPUT F @PIOTIJEA JO 

§}099 91nd BIBIGSUOUIEP OF JOpPIO ul ‘poyied YueUTQWeT, [eIIdsoq eg} ZulNp peps0der GINSseid 4SOMO] O[FUIS OY} SIST] ,.JUIOd MOT,, “Snip oy} JO TOPMVIYS]UJUIPS 
JO pojiod seqzBoipuy ,.*y,, “jUeTjed Yyowe IOy UUIN[OD o4eJ1doO1dd¥ oq} JepuN peysT] G18 poyied IB[NIWIVd B AujINp pepiodvel seInsseld oy} [[B JO Sesvs0aAw OT, , 


ot a & SLI SIL S81 90T SLI 831 G66 Le 5 18 eT 00T ToL LIt St Sige 
r AIT £06 S21 1é ia & 206 T&L 81é ’ a ne 98 Ost SIL Ost t6r sos °° ATES 


fo fel4 


ca O8T a zi 96 9LT ; Se ¥8T 
Ost ORT Rie 3 FIT F81 ps 631 8st 
ean tip ee ss 00L OFL ¥ % 80 Sst 
09T ; 801 : 3 g LST 

¢ae eee ees ILL ‘ ses : 60Z 

x r 602 


oe 


68T 


cer ie : 
<Hon's SM mme ano 


AeNGAROMA 
| 


EEE 


Masada 


a) 


H 
a 
‘Vv 
Ww 
7 
I 
Ww 
‘oO 
“a 
‘Ww 
I 
a 
d 
Ww 
a 


1] 


¥%6 
16 8 Yr ant tas 
Meat ge 991 


mAagAdG 
Arredd 


ereure.7, 
‘BN shU a a Ss queVd 
‘asoq ‘poleag ——,—~ uae Sm 
Ayre xy UO]} BOIPOPT 0qe0e| J yorya0g9 xy (uu) UONBd §=4UlOg MO'T {o13U09 
ON “IpeW ON IO 
a rranatiate — mend (d) oqooe[g 
} Jue BdyNO MH 


18}1ds0H 


ee 











« uauyvas fo Synsay pun uoyvasasqg¢ fo sporsag f[o Kavmung—| aATaVv |, 











792 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


department the results were less significant. Although the average pressure of a 
small group of men apparently fell significantly from “control” levels, those later 
receiving a placebo or no medication showed little rise, suggesting that the effects 
of the drug itself were slight. In women the average fall was only 16 mm. systolic 
and 11 mm. diastolic, without significant reversal when use of the drug was dis- 


continued. 
The chronic effects on systolic and diastolic pressures were separately evaluated 
according to criteria given in tables 2 and 3. These criteria, although arbitrarily 


Tasie 2.—Evaluation of Results * Recorded in Table 1, Using Systolic Blood Pressure Only 
as an Index of Change 











Column 1 Column 2 Column 3 Column 4 Column 5 
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* Columns 1, 2 and 8 describe fhe particular figures selected for comparison. Column 4 represents the 
total number of patients in each category, female (?) and male (¢), and column 5 the average number 
of days in the total treatment period. 

+t Good results mean lowering of pressure 40 mm. Hg or greater; fair results, lowering of 25 to 39 mm. Hg; 
poor results, lowering of 10 to 24 mm. Hg, and failure, lowering of less than 10 mm. Hg. 


Tas.e 3.—Evaluation of Results * Recorded in Table 1, Using Diastolic Pressure Only 
as an Index of Change 








Column 1 Column 2 Column 3 Column 4 Column 5 
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Vs. Vs. Vs. Total Average 
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. Columns conform to description given in footnote to table 2. 
+ Good results mean lowering of 25 mm. Hg or greater; fair results, lowering of 15 to 24 mm. Hg: 
poor results, lowering of 10 to 14 mm. Hg, and failure, lowering by less than 10 mm. Hg. 


chosen, permit comparison and tabulation of results. In 14 cases levels of pressure 
obtained in the outpatient clinic during the period of treatment with veriloid® were 
compared with those obtained during corresponding periods of treatment with 
placebos (column 1). In nine instances in which placebos were not given, a com- 
parison was made between the periods of medication and no medication observed 
in the outpatient clinic (column 2). In 12 cases comparison was made between the 
hospital period of treatment with veriloid® and the hospital control period (placebo 
or no medication, column 3). Each patient was thus classified only once (tables 


2 and 3). 
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According to these criteria for change in systolic pressure, in 30 cases there was 
poor or negligible response (lowering of less than 25 mm. Hg), while in 27 diastolic 
response was similar (lowering of less than 15 mm. Hg). Efficacy of the drug was 
more severely tested by its ability to lower the blood pressure of outpatients than 
of patients in the hospital. With protracted hospitalization, as in patients I. D. 
(three months) and T. P. (six months), no long term beneficial effects of veriloid® 
were observed; T. P. was ambulatory throughout, while I. D. was ambulatory until 
the thirty-fifth day, when she suffered left-sided hemiplegia. Patients M. M., A. W., 
and R.L. had each previously been subjected to sympathectomy ; their responses 
to veriloid® did not differ from those of the others. Patient E. O. had hypertension 
associated with toxemia of pregnancy ; she was treated post partum for only five days 
without benefit. 

No improvement in renal function or in electrocardiographic pattern was seen. 
In no instance was there clearcut evidence of regression of hypertensive changes in 
the ocular fundi. Since the medicament was given to the point of maximal tolerated 
dosage, side effects were present in every instance, consisting, in approximate order 
of frequency, of nausea, epigastric burning, vomiting and salivation. Palpitation was 
also reported and was probably related to bradycardia or psychic influences. 

During the period of observation there was one death, the result of an intra- 
ventricular hemorrhage in a 54 year old Negro woman. One other patient experi- 
enced a cerebral vascular accident but survived. This occurred in a 47 year old 
Negro woman in the hospital, four days after the administration of a placebo was 
started subsequent to her taking veriloid® for 30 days; her blood pressure had risen 
when use of the drug was discontinued. 


COMMENT 


The recent reports on the use of Veratrum viride in the treatment of essential 
hypertensive vascular disease * have led to the hope that this drug may prove an 
effective therapeutic agent. Veriloid® has been reported to consist of a stable mix- 
ture of alkaloids derived from Veratrum viride which causes reproducible effects. 
Stutzman and his associates ** state: “None of the previously described potent 
alkaloids of Veratrum viride has been obtained by the fractionation of ‘veriloid’.”’ 
The material lowers the blood pressure of normal dogs.** Significant effects in 
hypertensive patients treated for periods as long as five months have been observed.? 

In our hands, veriloid® administered in sufficiently high dosage to patients in the 
hospital produced, at first, in a considerable percentage of cases, a definite lowering 
of blood pressure almost always associated with a significant and often marked 
decrease in cardiac rate. With continued administration the hypotensive effects of 
this drug became less notable. One patient, however, showed no fall in blood pres- 
sure even with single doses of enteric-coated tablets as high as 9 mg., and continued 
administration at a high level produced no sustained beneficial effects. 

The method of evaluation was designed to eliminate psychotherapeutic effects 
so far as possible. In 25 cases the drug was administered in the outpatient depart- 
ment in order to minimize the well known effects of hospitalization. The use of 
placebos further controlled the observations, care being taken that the physician’s 
manner did not indicate to the patient when placebos were being employed. Only 


4, Freis and Stanton.1@ Wilkins and others.? 
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when data were inadequate was the less reliable type of comparison listed in columns 
2 and 3 of tables 2 and 3 utilized. The results were generally similar whether reduc- 
tion of systolic or of diastolic pressure was used as the criterion of response. 

The therapeutic ratio of this derivative of Veratrum was found to be greater 
than expected, and relatively large doses were tolerated. No instances of intractable 
nausea and vomiting or cardiovascular collapse were encountered. Such side effects 
as appeared caused the patient voluntarily to discontinue taking the drug or to 
reduce the dose. Side effects often occurred after a maintenance dosage had been 
well tolerated for several weeks and disappeared with the omission of a few doses; 
they rarely failed to recur after reinstitution of the previous schedule. Increased 
tolerance to veriloid® with continuous administration has not been observed. Two 
patients, previously digitalized, seemed more susceptible to the development of side 
effects, as has recently been reported for individual alkaloids of Veratrum.°® 

Unpublished observations of Wilkins * have shown more beneficial effects from 
the administration of veriloid® than are reported here. It is difficult to account for 
the difference. Thirteen of the patients in the present series were Negroes, of whom 
none exhibited effects classified as “good” or “fair.” While the series included a 
number of patients with severe hypertension who were not benefited, a similar lack 
of effect was also observed in patients with the milder condition. The dosage em- 
ployed was often two to three times greater than that reported to give favorable 
results.? No studies of absorption were made. Since higher doses of enteric-coated® 
tablets were tolerated, there may have been interference with absorption of the drug. 
However, administration of the two preparations was forced to the point of thera- 
peutic or toxic effect, and they yielded similar results. 

Using another oral preparation of Veratrum viride, biologically standardized, 
MeNair, Griffith and Elek have reported hypotensive effects for short periods in 
hospitalized patients. No significant changes in the blood pressures of outpatients 
occurred on extended treatment.’ The results of the present study are similar. 


SUMMARY 


Veriloid,® a proprietary preparation derived from Veratrum viride, was em- 
ployed for periods up to 180 days in the treatment of 35 patients with varying 
degrees of arterial hypertension. Rapidly dissolving and enteric-coated tablets 
were used; slowly dissolving tablets, now on the market, were not available. In 
the hospital treatment with the drug appeared to cause lowering of the average 
diastolic pressure of 15 mm. Hg or more in 12 patients; in the outpatient depart- 
ment six were similarly affected. In nine patients the average diastolic pressure 
was maintained below 100 mm. Hg and in two below 90 mm. Acute but transient 
falls in blood pressure were seen frequently. No regression of the structural damage 
due to hypertension was noted. 


5. Meilman, E., and Krayer, O.: Clinical Studies on Veratrum Alkaloids: I. The Action 
of Protoveratrine and Veratridine in Hypertension, Circulation 1:204-213, 1950. 
6. Wilkins, R. W.: Personal communication to the authors. 


7. McNair, J. D.; Griffith, G. C., and Elek, S. R.: A Prolonged Study of Oral Veratrum 
Viride in the Treatment of Hypertension, Am. Heart J. 40:382-389, 1950. 





ACUTE BENIGN PERICARDITIS 


O. F. ROSENOW, M.D. 
AND 


C. J. CROSS, M.D. 
COLUMBUS, OHIO 


ESPITE numerous clinical reports in the current literature,’ acute benign 

pericarditis continues to be mistaken for more serious cardiac diseases, especi- 
ally acute myocardial infarction. The former generally affects persons of a younger 
age group. The tagging of these persons with a diagnosis of coronary heart disease 
is detrimental, not only to their future employment and insurability but also to the 
psyche. Although acute benign pericarditis is not the commonest cause of acute 
pain in the chest, it is not a rare cause. It is the purpose of this paper to reemphasize 
the diagnostic characteristics of this condition and to report four additional cases 
from our own observation. Repeated emphasis may lead to increased recognition, 
and the apparent beneficial effects of aureomycin and/or terramycin therapy may 
lead to more rapid recovery. 

There are significant diagnostic features which, if kept in mind, will aid in 
differentiating acute benign pericarditis from the more serious cardiac conditions. 
Barnes and Burchell,’* Logue and Wendkos,’” Levy and Patterson,’* and others *** 
have presented the differential diagnostic characteristics of the condition. They 
point out the relatively benign course of the disease, with complete absence of 
sequelae after recovery. 

Pain, precordial or substernal, with an abrupt onset, occurring in a person of 
the precoronary age group, should suggest benign pericarditis. This is especially 
true if there is a history of an antecedent respiratory infection, an abnormal temper- 
ature, sweating, weakness and extreme anxiety accompanying the onset of pain. 
The significant diagnostic hint that enables clinical diagnosis at the bedside is the 
exacerbation of pain on deep breathing. It is present at the outset, and this symptom 
means acute pericarditis or acute pleuropericarditis, not acute myocardial infarction. 


From the Department of Medicine, White Cross Hospital. 

1. (a) Barnes, A. R., and Burchell, H. B.: Acute Pericarditis Simulating Coronary Occlu- 
sion: A Report of 14 Cases, Am. Heart J. 23:247-268 (Feb.) 1942. (b) Logue, R. B., and 
Wendkos, M. H.: Acute Pericarditis of Benign Type, ibid. 36:587-599 (Oct.) 1948. (c) Levy, 
R. L., and Patterson, M. C.: Acute Serofibrinous Pericarditis of Undetermined Cause: Study 
of 27 Cases, Am. J. Med. 8:34-45 (Jan.) 1950. (d) Wolff, L.: Acute Pericarditis Simulating 
Myocardial Infarction, New England J. Med. 230:422-425 (April 6) 1944. (e) Porter, W. B.; 
Clark, O., and Porter, R. R.: Nonspecific Benign Pericarditis, J. A. M. A. 144:749-753 (Oct. 
28) 1950. (f) Massey, F. C.: Acute Pericarditis Simulating Myocardial Infarction, Northwest 
Med. 46:455-459 (June) 1947. (g) Fischer, J. W.: Some Painful Chest Conditions, Am. Pract. 
3:433-436 (March) 1949. (h) Pohl, A. W.: Acute Pericarditis: A Report of 8 Cases in Which 
the Etiology Was “Non-Specific” or “Cryptic,” Ann. Int. Med. $32:935-948 (May) 1950. 
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When it occurs in the latter condition, it is usually a later manifestation and is 
probably due to an extension of the infarct into the pericardium. 

There is little in the type of pain in acute benign pericarditis to differentiate it 
from acute myocardial infarction. There is similarity in location, intensity and 
radiation. The pain may be substernal but usually is localized immediately to the 
left of the sternum and may radiate to the left shoulder, arm, neck, left scapular 
region and the epigastrium. The discomfort in the epigastrium is described as a 
feeling of “fulness” and is often mistaken for “acute indigestion.” Abdominal pain 
radiation may be erroneously diagnosed, for the thoracic origin of the pain may be 
entirely overlooked. The pain may be intermittent at the onset but usually becomes 
continuous and is of such intensity that use of narcotics is required for relief. The 
patient describes the pain as “severe, knifelike, stabbing, crushing, squeezing, sharp 
or dull” and often refers to it as a “tight, heavy weightlike” sensation. This descrip- 
tion of pain is similar in cases of myocardial infarction. However, in the latter, 
there is not the intensification of the pain by deep inspiration, by movement of the 
thorax or by cough, as characteristically occurs in pericarditis. 

Shallow and rapid respirations are an early and prominent symptom in cases of 
pericarditis. The pathogenesis of the dyspnea remains to be satisfactorily explained, 
since there is usually no evidence of pulmonary congestion. The patient is generally 
unable to breathe in the recumbent position, and the dyspnea may be due, at least 
to some extent, to mechanical compression of the lungs and bronchi. Then there is 
the fact that increased movement of the wall of the chest intensifies the pain, so the 
shallow respiratory movements are undoubtedly the result of voluntary splinting 
of the chest. 

A vital diagnostic sign in acute pericarditis is the characteristic posture assumed 
by the patient. He voluntarily assumes a sitting or a forward or lateral leaning 
position in an effort to obtain partial pain relief. The patient often attempts manual 
splinting of the left side of the thorax, as in acute pleurisy, but in pericarditis this 
provides little, if any, relief. These signs are not characteristically associated with 
acute myocardial infarction. 

A pericardial friction rub is the final clinical sign which makes possible the 
bedside diagnosis of acute benign pericarditis. It is heard early in the illness and 
may be audible for short time only, but occasionally it may be observed for a long 
time. The friction rub is usually well localized, either in the pulmonic area or 
immediately to the left of the lower part of the sternum. It is easily missed if not 
carefully searched for. 

Roentgenologic examination of the chest frequently shows an increase in the size 
of the cardiac silhouette. The exact cause of this increase in cardiac size in cases 
of benign pericarditis is an unsettled question. Wolff * and Levy and Patterson *¢ 
are of the opinion that it is due to an actual cardiac dilatation. Pericardial effusion 
may be the cause in some cases. 

Profound shock, as seen in some cases of acute myocardial infarction, was not 
observed in this series. A “shocklike syndrome,” manifested by anxiety, ashy 
cyanosis, sweating, weakness, lowered blood pressure, bradycardia, nausea and 
vomiting, was present at the onset in some degree in all the patients. Apparently 


2. Wolff, L.: Acute Pericarditis with Special Reference to Changes in Heart Size, New 
England J. Med. 229:423-431 (Sept. 9) 1943. 
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the syndrome was due to mass excitation of visceromotor and vasomotor reflexes, 
induced by anxiety and severe pain. It was promptly relieved by the parenteral 
administration of 4 grain (15 mg.) of morphine sulfate and 1/100 grain (0.6 mg.) 
of atropine sulfate. 

In acute benign pericarditis an elevation of temperature, an increase in the 
leukocyte count and an acceleration of the sedimentation rate occur with, or shortly 
after, the onset of pain. These abnormal changes do not occur early in myocardial 
infarction. 

In this series the temperature varied from 100 to 103 F. and returned to normal 
by lysis. The leukocyte count varied from 10,000 to 23,000 per cubic millimeter, 
with polymorphonuclear percentages ranging from 74 to 91. The sedimentation 
rate was accelerated early in the patients observed and was the last value to return 
to normal after recovery. 

Serial electrocardiograms, in correlation with the clinical picture, are of utmost 
value in attaining the highest degree of accuracy in differential diagnosis. The 
diagnosis of acute benign pericarditis can be made from the limb lead tracings ; 
unipolar and multiple precordial leads are of value in excluding myocardial infare- 
tion. In recordings of precordial and unipolar leads pattern alterations similar to 
those seen in the limb leads may occur (fig. 4). It has been demonstrated that the 
electrocardiographic manifestations are due to “subepicardial myocarditis.”* 

The most consistent characteristic alteration in the electrocardiographic pattern 
in acute benign pericarditis is the initial elevation of the S-T segment in one or 
more leads, with upright T waves. When the changes in S-T segment occur, they 
are always in the same direction, and the segment shows an upward concavity, with 
positive T waves. However, in the later stages of pericarditis the segment may 
show an upward convexity, with deeply inverted, “coved” T waves (fig. 4) as in 
acute myocardial infarction. Q waves may be present as a normal variant, but 
there is no Q pattern change in serial tracings in acute benign pericarditis. 

The S-T segment may remain elevated for weeks but generally returns to the 
isoelectric line in three to seven days. As it returns to the base line, T waves 
undergo progressive flattening and at the end of 10 to 14 days become inverted. 
Inversion of the T wave in all three limb leads is significantly diagnostic. T wave 
inversions persist longer than S-T alterations and may require months to revert 
to normal. 

ILLUSTRATIVE CASES 

Four cases of acute benign pericarditis are presented, for each serves to illustrate 
clinical variations of the disease. 

Case 1—R. E. S., a 39 year old white salesman, was admitted to the hospital Oct. 17, 1948, 
because of pain immediately to the left of the sternum. He had been in good health, except for 
pneumonia in 1942 complicated by right-sided “pleuritic pain” for six months. There was no 
history of recent respiratory infection and no previous symptoms referable to the heart. 

The present illness began at approximately 6:00 p. m., October 16, with an abrupt onset of 


severe pain in the left anterior portion of the chest while the patient was unloading some heavy 
cases of merchandise from his automobile. He was assisted into the house. When he attempted 


3. Vander Veer, J. B., and Norris, R. F.: The Electrocardiographic Changes in Acute 
Pericarditis, Am. Heart J. 14:31-50 (July) 1937. Burchell, H. B.; Barnes, A. R., and Mann, 
F. C.: The Electrocardiographic Picture of Experimental Localized Pericarditis, ibid. 18:133- 
144 (Aug.) 1939. 
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to lie down, his pain became “unbearable,” and it was necessary for him to remain in a sitting 
position in order to breathe. He had finished a heavy meal shortly before the onset of pain in 
the chest, and he attributed the severe discomfort to “gas on the stomach.” He tried various 
home remedies, including sodium bicarbonate, but he was not able to relieve the pain. He 
remained absolutely quiet and two hours later was comfortable. He retired at midnight, but, 
when he attempted to lie down in bed, he had a sudden recurrence of pain. He then realized 


10-17-48 10-23-48 10-27-48 
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Fig. 1 (case 1).—A, elevation of S-T segment in leads / and //. B (six days later), lowering 
of S-T segment to isolectric line. C (six days later), T wave in lead / i is not as tall, and T wave 
in lead IJ is diphasic. QRS complex in lead ///] shows a Qr pattern in A and is upright and 
M shaped in B and C. 


that the pain was not due to “acute indigestion” but to some more serious condition. A physician 
was called who found the patient sitting on the edge of the bed, splinting the left side of his 
chest. He was perspiring profusely, was restless and begged for “something to relieve the pain.” 
The temperature was 100 F. and the pulse rate 118 per minute; the respirations were rapid and 
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shallow. Heart tones were of good quality, and no murmurs were heard. The blood pressure 
was 110 systolic and 70 diastolic. The physician administered 4 grain of morphine sulfate, but 
this dose had to be repeated before the patient was relieved. Pain recurred four hours later, 
and he was admitted to the hospital with the presumptive diagnosis of “acute myocardial 
infarction.” 

At the time of admission to the hospital the patient complained of a “sharp, lancinating” 
pain just to the left of the midsternum, with radiation into the left shoulder, left arm, neck and 
left scapular region. There was accentuation of pain on movement of the wall of the chest, 
and it was impossible for him to breathe, except when in a forward leaning posture. He was 
extremely apprehensive, perspired profusely and was dyspneic and cyanotic. The temperature 
was 101.2 F., the pulse rate 62 and the blood pressure 76 systolic and 44 diastolic. Examination 
of the heart showed an increased width of cardiac dulness in the second and third left interspaces. 
The heart tones were distant, but no murmers were heard. After the parenteral adniinistration 
of %4 grain of morphine sulfate and 1/100 grain of atropine sulfate, he promptly recovered from 
the “shocklike syndrome.” The jnitial leukocyte count was 17,600 with 88 per cent polymor- 
phonuclear cells. The sedimentation rate was 14 mm. (Westergren) in one hour. The electro- 
cardiogram taken shortly after admission showed an elevation of the S-T segment in leads 
I, II and CF», with positive T waves (fig. 1). 

The history and clinical picture, when correlated with the electrocardiographic pattern, 
established a diagnosis of acute pericarditis, cause unknown. Personal experience with this 
illness in the military service had demonstrated that treatment with sulfonamides, penicillin 
and streptomycin was of no value in cases of benign pericarditis, and this patient was treated 
palliatively. 

The temperature remained abnormal (varying from 101.2 to as high as 102.8 F.) during the 
first four days of his illness. A pericardial friction rub was heard over the apical area on the 
second hospital day, and at this time a roentgenogram of the chest showed an increase (approxi- 
mately 10 per cent) in size of the cardiac silhouette. The pain in the chest disappeared on the 
fourth hospital day. Substernal “soreness” and “severe aching” in the left side of the neck and 
left shoulder, aggravated on motion and deep breathing and whenever he attempted to lie flat 
in bed, were present until the tenth hospital day. 

The leukocyte count returned to normal on the twelfth day. The sedimentation rate, which 
was 42 mm. per hour (Westergren) on the second hospital day, showed a gradual decline and 
did not return to normal until the end of the fifth week. Serial electrocardiograms showed the 
characteristic alterations of the RS-T segment and reverted to normal at the end of the fourth 
week (fig. 1). 

He was discharged at the end of the second week and returned to his home in Arizona, 
where he was frequently checked by his physician. At no time was there any evidence of residual 
sequelae. 

Comment.—The patient was gravely ill with the onset of pain, which followed a heavy meal 
and physical exertion. This suggested the diagnosis of myocardial infarction. However, pain 
exacerbation on deep breathing and the characteristic posture (extreme forward leaning) are 
not characteristic of infarction. This symptom and sign were diagnostic of acute benign peri- 
carditis. The exact etiological factor in this case was not determined. There was no history 
of an antecedent respiratory infection. The recovery was complete one month after onset of the 
patient’s illness, according to the follow-up studies made by his local physician. 

Case 2—E. V. L., a 52 year old arc welder, was admitted to the hospital, Oct. 16, 1948, 
because of pain in the left anterior portion of the chest. 

The patient had been in good health until the night before admission. At 10:00 p. m., October 
15, while reading the newspaper, he was stricken with an “agonizing tightness” across the left 
side of the chest, with radiation of pain to the left shoulder, left arm and neck. The pain con- 
tinued despite the taking of an enema and citrocarbonate® (an antacid and alkalizing agent 
composed of sodium and potassium bicarbonates, in free form and in tartrates and citrates, and 
calcium lactate). He was nauseated but was not able to vomit. It was impossible for him to 
lie down, and relief was obtainable only in the sitting posture. At midnight he was attended 
by a physician, who found the patient sitting up in a chair, perspiring, extremely apprehensive 
and begging for “relief of pain.” The temperature was 101.2 F. and the pulse rate 58; the 
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respirations were shallow and rapid. The blood pressure was 100 systolic and 50 diastolic. 
The heart tones were of good quality, and no murmurs were heard. The pain was of such 
intensity that administration of % grain (0.03 Gm.) of morphine sulfate was required for 
relief. The pain became intense five hours later, and the patient was admitted to the hospital 


with a diagnosis of “coronary occlusion.” 


10/16 /48 10/17. —s:11/3 l/i9 = 5/19/49 
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Fig. 2 (case 2).—Serial electrocardiograms showing elevation of S-T segments in A and B, 
with T wave changes in B, C and D. E shows return of pattern to normal. 


When first seen at the hospital, he was dyspneic, cyanotic, perspiring profusely and unable 
to lie down or breathe deeply. 

Examination of the heart revealed an increased width of the percussion border in the 
region of the third and fourth interspaces on the left. The sounds were of good quality, with 
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no murmurs; a friction rub was heard over the pulmonary area and in the fourth interspace, 
immediately to the left of the sternum. The temperature was 99.6 F. and the pulse rate 60; 
respirations numbered 32 per minute and were shallow. The blood pressure was 86 systolic 
and 40 diastolic. The leukocyte count was 16,800, with 86 per cent neutrophils. Results of 
serologic examination of the blood and urinalysis were normal. The erythrocyte sedimentation 
rate (Westergren method) was 35 mm. per hour. A chest roentgenogram showed an enlarge- 
ment of the cardiac silhouette, suggestive of “pericardial effusion.” The electrocardiogram 


(fig. 2) showed an elevation of the S-T segment in leads I, II, CF: and CF, with positive T 
waves in all leads. The clinical picture, in correlation with the electrocardiographic pattern, 


was diagnostic of acute pericarditis of unknown causation. 

The “shocklike syndrome” disappeared promptly after the parenteral administration of % 
grain of morphine sulfate and 1/100 grain of atropine sulfate. When the patient was assured that 
the illness was not due to coronary disease and that he would recover, there was no recurrence 
of the “shocklike syndromes.” Oxygen was administered by nasal cannula for 24 hours, and 
morphine was given in adequate doses. After the first six days the course was uneventful. 
The temperature, after reaching a peak of 103.2 F., returned to normal on the sixth day. The 
leukocyte count increased to 23,000 with 91 per cent polymorphonuclear forms and tapered off 
to 6,500 with 72 per cent neutrophils on the seventh day. The sedimentation rate accelerated 
to 55 mm. on the third day and gradually returned to normal at the end of the fifth week. 

Serial electrocardiograms (fig. 2) showed the significant alterations of acute pericarditis, 
reverting to normal after 6% months. The T wave in lead I (fig. 2, E) remained flat, and in a 
tracing taken Sept. 5, 1950, this T wave had not changed. The chest film at the end of the third 
week showed the cardiac silhouette to be normal in size and shape. 

The patient was discharged at the end of three weeks. He returned to work two months 
after the onset of his illness. The final follow-up study was made Sept. 5, 1950, and there was 
no evidence of any cardiac abnormality on physical, laboratory and roentgenologic examination. 

Comment.—This patient had no history of an associated respiratory infection. The diag- 
nosis on admission was “coronary occlusion,” but the clinical picture and the electrocardio- 
graphic pattern were characteristic of acute pericarditis. The temperature, leukocyte count, 
erythrocyte sedimentation rate and roentgenogram of the chest, taken 12 hours after the onset 
of the acute illness, were all abnormal. 

Case 3.—M. E. M., a 26 year old woman, was admitted to the hospital April 12, 1950, because 
of pain in the upper right side of the abdomen. 

The patient had rheumatic fever in 1935 and 1938. The present illness began March 12, 
1950, with a sore throat, elevation of temperature, “hacky cough” and generalized malaise and 
aching which lasted for three days. At 1:00 p.m., March 16, she experienced a sudden, severe, 
crushing pain in the upper third of the sternum, which radiated up into the throat, into the 
left side of the neck and the left trapezius. The pain was aggravated by deep inspiration and 
movements of the trunk. Subsequently, there were fulness in the epigastrium, nausea and 
vomiting. The pain was less intense after vomiting, and she was fairly comfortable as long as 
she remained in a sitting posture. The next morning a nagging pain developed in the left 
occipital region and in the left shoulder, aggravated by deep breathing, coughing, sneezing and 
bodily movement. Application of heat and treatment with analgesics provided no relief. A 
physician was unable to find any evidence of cardiac abnormality and attributed the pain to 
“acute pleurisy” and “neuritis.” She was unable to tolerate sulfadiazine, and despite parenteral 
doses of penicillin every day for almost one month, there was no clinical improvement. Two 
days before admission she was awakened during the night because of nausea, vomiting and 
pain in the upper right side of the abdomen, which was aggravated by deep breathing and 
bodily movement. The pain in the abdomen increased in intensity, and parenteral admin- 
istration of morphine sulfate was required for relief. The physician made a diagnosis of “acute 
surgical abdomen, possibly acute cholecystitis” and sent her to the hospital. The surgeon who 
first saw the patient on admission was not in complete agreement with the entry diagnosis, 
because of the cough, soreness in the chest and temperature elevation. 

When first seen in consultation, 12 hours after admission, the patient was shown on exami- 
nation to be an obese, apprehensive, exceedingly uncomfortable young woman, unable to breathe 
deeply or to lie flat in bed. There were impaired resonance and crackling rales at the base of the 
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right lung posteriorly. The area of cardiac dulness was thought to be increased along the left 


cardiac border, but because of the thick chest percussion was not satisfactory. The apex was 
felt in the fifth interspace, along the midclavicular line and 2.5 cm. inside the left area of 


4.12.50 4.21.50 7-6-50 


A 


Fig. 3 (case 3).—A shows S-T segment at isoelectric line, with inverted T waves in leads /, 
II, V2, Vs and Vs. B shows little change. C (2% months later) shows tracing within normal 
limits. 


precordial dulness. No thrill was felt, and no murmurs were heard. A harsh friction rub was 
heard over the apical area when the patient was examined in the left lateral position. The 
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upper right portion of the abdomen was splinted and tender on palpation, and Murphy’s sign was 
not present. She complained of discomfort in the left foot and ankle, but there was no evidence 
of redness or swelling. 

The temperature was 102.2 F., and respirations were 26 per minute. The pulse rate was 130; 
the blood pressure was 112 systolic and 60 diastolic. The initial blood count was 11.4 Gm. of 
hemoglobin, 4,070,000 red blood cells and 13,200 white blood cells, with 86 per cent polymorpho- 
nuclear leukocytes. The sedimentation rate (Westergren) was 54 mm. in one hour. Roentgeno- 
graphic examination of the chest showed an accentuation of the peribronchial markings and an 
area of nonhomogeneous density involving the right basal lung fields. This was interpreted as 
“retrogressing atypical pneumonia” of the lower lobe of the right lung. The cardiac silhouette 
showed increase in size. 

The antecedent history of rheumatic fever and the clinical course and picture as seen on 
admission suggested a possible recurrence of rheumatic fever. For this reason an electrocardio- 
gram was taken, which showed changes that were considered diagnostic of acute pericarditis, 
possibly secondary to the respiratory infection. 

Terramycin, because of the beneficial results observed in the treatment of primary atypical 
pneumonia, was administered, 1 Gm. every six hours for two days, and then 0.5 Gm. every six 
hours for six more days. There was a dramatic response in the clinical picture. The tachycardia 
and friction rub disappeared in eight hours, andthe intense discomfort in the upper right side of 
the abdomen subsided in 18 hours. The patient felt better and was able to breathe more 
deeply and to move more freely without producing an intensification of pain. The temperature 
reached a peak of 102 F. on the first hospital day and returned to normal on the sixth day. 
There were a corresponding drop in the leukocyte count and a gradual tapering off of the 
sedimentation rate, reverting to normal at the end of the third week. The roentgenogram of 
the chest taken on the sixth day showed a cardiac silhouette normal’ in size and shape. The 
nonhomogeneous density in the right basilar area had not completely cleared at the time of dis- 
charge, April 21, 1950. 

An electrocardiogram taken on admission (one month after onset of the acute illness) revealed 
a P-R interval of 0.14 second, with normal P waves. The S-T segment was at the isoelectric 
line, with upward convexity of the segment in precordial leads and inverted T waves in limb 
and precordial leads (fig. 3 4). In a tracing taken nine days later the S-T segments were 
straight, and T waves were not as sharply inverted (fig. 3 B). On July 6, 2% months later, 
the tracing was within normal limits (fig. 3 C). 

Comment.—The pericarditis in this patient apparently followed a respiratory infection of the 
type commonly attributed to a “virus.” Despite one month of penicillin therapy before admis- 
sion, there was no improvement in the course of the illness. At the time of entry the history 
and clinical findings were suggestive of rheumatic fever. The abdominal pain was thought to 
be “pseudocholecystitis,” similar to “pseudoappendicitis,” as is occasionally seen in the prodromal 
stage of rheumatic fever in children. The electrocardiogram (fig. 3) showed none of the changes 
characteristic of rheumatic carditis, but a pattern diagnostic of pericarditis. There were no signs 
of valvulitis at any time. The therapeutic response to terramycin, as well as the clinical course, 
confirmed the diagnosis of acute benign pericarditis. 


Case 4.—B. C., a 48 year old Negro, was admitted to the hospital Oct. 18, 1950, because of 
extreme pain in the left anterior portion of the chest. 

The patient had been in good health, except for a respiratory infection of two days’ duration. 
One and one-half hours prior to admission, while digging a ditch, he was suddenly stricken 
with a “terrific pain in front chest,” with radiation into the neck, left shoulder and arm. The 
pain was so intense and struck so suddenly that he “blacked out.” When he regained conscious- 
ness shortly afterward, he was perspiring, felt chilly and could not breathe without aggravating 
the pain. He was admitted to the hospital with a diagnosis of “acute pleurisy.” 

Examination shortly after admission revealed a well developed Negro man, sitting up in 
bed, in acute distress. He complained of intense pain just to the left of the sternum and was 
afraid that he was going to “suffocate.” He was dyspneic and perspiring profusely and resented 
being moved for examination. Parenteral administration of morphine sulfate, 4 grain, was 
required before the examination could be completed. Examination of the heart showed no evi- 
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dence of increased width of the border of cardiac dulness; tones were of good quality, and no 
murmurs or friction rub was heard. Scattered crackling rales were heard at the left basal 


area, posteriorly. 
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Fig. 4 (case 4).—Serial electrocardiograms showing characteristic pattern alterations in acute 
benign pericarditis. First tracing (Oct. 19, 1950) was taken three hours after onset of acute 
pain in the chest. The S-T segment is elevated in all limb leads, in al’f and in Vs. Second tracing 
(October 20), taken 24 hours later, shows definite pattern changes, beginning return of S-T 
segment to base line and lowering of T waves. Progressive S-T-T changes are present in last 
four tracings. Note upward bowing of S-T segment in last two tracings, with inverted T waves. 
T wave in I’, (November 15 and 21) resembles the cove plane “coronary T wave” of myocardial 
infarction. However, in these serial tracings there are no QRS pattern changes. 
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The temperature was 102.2 F., the pulse rate 112 and the blood pressure 118 systolic and 80 
diastolic. The respirations were jerky and rapid. The initial leukocyte count was 17,750, with 
91 per cent polymorphonuclear cells. The sedimentation rate (Westergren) was 35 mm. in one 
hour. The results on urinalysis and serologic examination of the blood were normal. The chest 
roentgenogram revealed the cardiac silhouette and aortic shadow to be normal in size and shape. 
There was a nonhomogeneous density in the left basilar area which was interpreted as “acute 
pneumonitis” of the lower lobe of the left wing. The clinical picture when correlated with the 
electrocardiographic pattern was diagnostic of acute pericarditis of unknown causation. 

Aureomycin, 0.5 Gm., was administered orally every six hours for two days, then 0.25 Gm. 
every six hours for six days. The intense pain had subsided at the end of 18 hours, and the 
general condition of the patient was improved, with complete absence of pain at the end of the 
fourth day. The temperature reached its peak of 103 F. the first day and was normal four days 
later. The leukocyte count was 9,700 on the fifth day, with 84 per cent neutrophils. The 
sedimentation rate accelerated to 50 mm. on the second day, and at the time of discharge, Nov. 4, 
1950, it was unchanged. 

Follow-up studies on this patient after discharge from the hospital showed him to be in 
good condition and without complaints. The sedimentation rate on November 15 was 43 mm., 
and on November 21 it was 39 mm. in one hour. Roentgen examination of the chest on Novem- 
ber 15 showed the cardiac silhouette to be normal in size and shape, with complete clearing 
of the nonhomogeneous shadow in the left basilar region. 

A series of electrocardiograms (fig. 4) showed consistent and significant electrocardiographic 
alterations occurring in acute pericarditis. The tracing taken October 19, two hours after onset 
of the acute illness, showed an elevation of the S-T segment in limb leads, in precordial leads 
and in aVf, with positive T waves. aVf was included in the series (fig. 4) because it showed 
the characteristic pattern alterations, without (2 wave changes. The tracing taken October 20 
showed definite changes, especially an early flattening of the T waves. On October 23 the 
S-T segment was approaching the isoelectric line, and on October 29 the S-T segment, was at 
the base line, with inversion of the T waves. In the tracing taken November 15, there was 
an upward bowing of the S-T segment, with deeply inverted T waves in precordial leads. These 
T waves resembled the cove plane “coronary T wave” of myocardial infarction. However, in 
the absence of any other pattern changes, inverted T waves are generally not diagnostic of 
myocardial infarction. The tracing had not reverted to normal by November 21. 

Comment.—Pericarditis in this patient followed two days after onset of an acute respiratory 
infection. The clinical picture was dramatically improved after a short period of aureomycin 
therapy, but the course was apparently not altered by use of the drug. The serial electro- 
cardiograms in this case are classic. 

COMMENT 


The etiological basis of benign pericarditis is not known, but in a number of 
cases there is history of an antecedent respiratory infection of the type commonly 
regarded as due to a “virus.” The dramatic clinical response to aureomycin and/or 
terramycin, as reported by Taubenhaus and Brams* and as observed in the last 
two cases in our series, would strongly suggest that a “viral agent” may be respon- 
sible. It is apparent that these drugs have no effect on the abnormal structural 
changes that occur in this condition. The sedimentation rate, electrocardiogram and 
size of the cardiac silhouette do not revert to normal any sooner when the drug is 
used. It will be interesting to see whether the incidence of acute benign pericarditis 
will decrease with the more frequent use of these antibiotics in respiratory infections. 
Indiscriminate use may possibly add more confusion to the diagnosis. 


The abrupt onset of pain in the anterior portion of the chest was present in 100 


per cent of patients in this series, and this symptom was observed consistently in 


4. Taubenhaus, M., and Brams, W. A.: Treatment of Acute Nonspecific Pericarditis with 
Aureomycin, J. A. M. A. 142:973-975 (April 1) 1950. 
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patients seen in the military service. The sudden onset of acute pain in the chest, 
with the inability to breathe normally, naturally creates panic in both the patient 
and the physician. The apprehension is generally abated after the patient is given 
assurance that the pain is not due to any serious cardiac disease. The pain is usually 
of such intensity that the allowance of the pain and apprehension to continue results 
in a mass excitation of visceromotor and vasomotor reflexes, initiating a “shocklike 
syndrome.” After the intense pain has subsided, a precordial and/or substernal 
soreness is present, as well as a constant “nagging” discomfort at the sites of 
referred pain. These were the last symptoms to disappear in the four cases reported. 

The exact explanation for the pain in acute benign pericarditis remains uncertain, 
since the nerve supply to the pericardium has not been definitely determined. Capps 
and Coleman * are of the opinion that the only pain fibers are at the lowermost left 
lateral portion of the parietal pericardium, at the level of the fifth or sixth inter- 
space. According to Capps,® stimulation at this point produced pain referred to the 
neck and superior border of the left trapezius muscle. 

The pain in myocardial infarction is due to myocardial ischemia, not to peri- 
carditis, and the pain is generally substernal. In pericarditis it is more commonly 
just to the left of the sternal border, or precordial. Barnes and Burchell ™ suggested 
that the accentuation of pain on deep breathing or trunk movements was due to an 
associated inflammation of the esophagus and other mediastinal structures. Pain 
from the parietal pericardium and anterior mediastinum is mediated over the phrenic 
and thoracic spinal nerves and not over the sympathetics. The cardiovascular and 
gastrointestinal systems are closely related anatomically and physiologically. Since 
both are innervated by the parasympathetic and sympathetic nervous systems, 
pain reflexes in one system may occur from disease in the other. Patients with 
pericarditis frequently complain of epigastric discomfort, and in case 3 the patient 
was referred to the hospital with the diagnosis of “acute cholecystitis.” 

The pericardial friction rub is diagnostic, but the fact that a rub is not heard 
does not rule out pericarditis. In case 4 no rub was detected. The rub may be 
transient, and in three cases it was found only by careful and frequent examination. 

The average age in this group of patients was 41 years. The youngest patient 
was a 26 year old woman (case 3). Myocardial infarction does occur in the younger 
age group, and this makes the diagnostic problem more difficult. 

At the time that this paper was prepared, a 29 year old man was admitted to the 
hospital because of substernal pain, with radiation into both arms and through to 
the back. The characteristic symptom, exacerbation of pain on deep inspiration, 
and the vital diagnostic sign, inability to breathe in the horizontal posture, were not 
present. Serial electrocardiograms showed the diagnostic pattern of acute anterior 
myocardial infarction. 

SUMMARY 

Four cases of benign pericarditis are presented, of which three serve to present 
common variations of the disease. 

A known infection of the respiratory tract preceded the subjective onset of 


pericarditis in two cases. 


5. Capps, J. A., and Coleman, G. H.: An Experimental and Clinical Study of Pain in the 
Pleura, Pericardium and Peritoneum, New York, The Macmillan Company, 1932. 





ROSENOW-CROSS—ACUTE BENIGN PERICARDITIS 807 


The admission diagnosis was “acute myocardial infarction” in two cases, “acute 
cholecystitis” in one and “acute pleurisy” in the last. The diagnosis of acute benign 
pericarditis was suggested shortly after admission, because all four patients showed 
the characteristic symptoms and signs as previously described. The diagnosis was 
confirmed by the alterations in the electrocardiographic pattern. The results of 
laboratory tests were contributory, but not entirely diagnostic. 

Treatment with aureomycin and terramycin effected a rapid symptomatic im- 
provement. However, the changes in the electrocardiographic pattern and the 
sedimentation rate did not revert to normal any sooner than in the control cases. 

Three patients showed complete recovery in follow-up studies. The remaining 
patient (case 4) has not been followed long enough to permit a conclusion in regard 
to complete recovery. 

Unless one follows the clinical picture closely, in conjunction with repeated 
tracings from limb, unipolar and multiple precordial leads, acute benign pericarditis 
will continue to be mistaken for myocardial infarction. 














BENIGN ESSENTIAL (HEREDOFAMILIAL) TREMOR 
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The affection in question consists of a fine tremor, constantly present in typical cases 
during waking hours, voluntarily controlled for a brief time, affecting nearly all the 
voluntary muscles, chronic, beginning at very early life, not progressive, not shortening 
life, not accompanied with paralysis or any other disturbances of nervous function. It 
resembles to some extent the tremor of paralysis agitans, still more a simple neurasthenic 
tremor. A most striking clinical feature is its marked hereditary or family type, and its 
transmission along with other nervous diseases.—C. L. Dana. 


HUS in 1887 did Dana? definitively describe one common form of the syn- 
drome which has variously been termed hereditary, familial, congenital, 
infantile, juvenile, essential, idiopathic, presenile or senile tremor. 

Except for an isolated case report by Mitchell * in 1903, and for brief discussions 
in neurological texts, the English literature has been silent on this subject until the 
recent exhaustive survey of Critchley.* The Continental literature, which was well 
reviewed by Critchley, has contributed further clinical descriptions, genetic studies 
and inconclusive results of pathological examinations in eight cases.* 

Since little attention has been given this relatively common disorder, at first 
glance so easily confused with other syndromes, this report is submitted as a survey 
of 14 instances found in the outpatient or inpatient services of a general hospital 
during a 10 year period. Direct observations by us were made on eight patients 
of this series, of whom three were discovered while under hospital care for other 
and unrelated illnesses. Data regarding the remaining patients were obtained entirely 
from the hospital records and are less complete. The genetic history of the disorder 
was explored in several illustrative cases, and a limited appraisal was made of the 


value of drug and other therapy. 


Dr. Davis is Postdoctorate Research Fellow of the National Institutes of Health. 

From the Department of Medicine (Neurology) of Duke University School of Medicine. 

1. Dana, C. L.: Hereditary Tremor, Am. J. M. Sc. 94:386, 1887. 

2. Mitchell, J. K.: Report of a Case of Familial Tremor of the Head, J. Nerv. & Ment. 
Dis. 30: 158, 1903. 

3. Critchley, M.: Observations on Essential (Heredofamilial) Tremor, Brain 72:113, 1949. 

4. A historic instance of this disorder can be recognized in the description of the American 
Revolutionist, Samuel Adams, at the age of 42: “He had inherited a constitutional tremor of 
the head and hands; it came with agitation and was somehow shocking in a man whose face 
seldom betrayed annoyance or anger. When the tremor seized him, Sam was suddenly like an 
old man. . . . Yet his walk was quick and he held himself very straight” (Bowen, C. D.: 
John Adams and the American Revolution, Boston, Little, Brown & Company, 1950, p. 258). 
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Clinical Features: A Synthesis of Past Reports and Recent Observations.— 
Reports subsequent to that of Dana have confirmed the disease to be relatively benign 
monosymptomatic and heredofamilial, but observations by others on the type of 
tremor, the age of onset and the progression of the disease have varied from his 


original description. 

The tremor has been described as more or less rhythmical, either fine or coarse, 
with a rate of four to 12 per second. It is occasionally present at rest and inhibited 
by action, but it is generally decreased or absent at rest and present on voluntary 
increase in muscle tonus, as in holding the limb in a definite position (static tremor ) 
and in active movement (kinetic or intention tremor). It may be accentuated on 
approaching a goal in point to point movement (terminal tremor). The tremor is 
aggravated by emotional tension, fatigue or the discomfort of cold. It may be 
increased by the use of coffee, tea or tobacco or during the period of a “hang-over” 
after the excessive drinking of alcohol. It is relieved by repose, sedation or sleep. 
Involvement is principally of the hands, forearms, neck, head and face, although 
the tongue, larynx, diaphragm, lower extremities and, rarely, the trunk may be 
included. Except for the increased terminal intention tremor which may interfere 
with self feeding and writing, accuracy and coordination are little involved. The 
characteristic negative features are the lack of increased tone and resistance to 
passive stretch of Parkinsonism (rigidity, postural flexion, masked facies) and the 
presence of normal, rapid, rhythmical, alternating movements and automatic asso- 
ciated movements. There are no defects in reflex responses or in sensation. 

The onset may be noted at any period from early infancy to old age. Probably 
the commonest period is from early adulthood to middle life. In the early stages the 
tremor may progress for several years, advancing from one body segment to 
another ; it then appears to remain more or less unchanged, perhaps slowly increas- 
ing in intensity, until late adult life, when it may progress rapidly. In most cases 
the disorder can be traced through several generations, frequently as a dominant 
characteristic. Both males and females are affected, and either sex may transmit 
it. The phenomenon of “anticipation” (earlier appearance in subsequent genera- 
tions) has been noted by many observers. 

The tremor has been attributed by some to a congenital developmental defect 
and has been related by others to paralysis agitans (Parkinson’s disease) or to 
presenile cerebellar atrophy; pathological studies have, unfortunately, contributed 
little. The relation of essential tremor to other familial neurological or personality 
disorders and to “status macrobioticus multiparus” (a triad of tremor, longevity and 
fecundity) has provoked much conjecture, but, according to Critchley, conclusive 
data are lacking. 

REPORT OF CASES 

The first seven patients of this series (cases 1 through 7) have follow-up 
observations for five years or more; three patients (cases 8 through 10) had trials 
of medicinal therapy under direct observation; four others (cases 11 through 14) 
have been less adequately studied, and the descriptions are, therefore, segregated in 
the appendix. 

Case 1.—M. C. C., a 44 year old white female factory worker, was first seen in the outpatient 
clinic in 1945, with a chief complaint of “shaking hands” of eight years’ duration. At onset she 
had noted hand tremor only on effort, with aggravation by excitement or tension-producing 
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circumstances; there was no tremor at rest. This had never proved incapacitating in any way, 
although she occasionally noted spilling of liquids on lifting a glass or cup to her mouth. The 
condition had remained static until about a year previously, when it began to progress slowly. 

Examination revealed a fine, rapid, rhythmical, static tremor involving the fingers and both 
hands, the right more than the left; there was a moderate terminal increase in the performance 
of pointing tests. The tremor was one principally of flexion and extension, although the rate and 
quality varied considerably during the examination. The only treatment was explanation and 
reassurance. 

When the patient was seen for follow-up study in 1950, she stated that there had been no 


progression in symptoms; perhaps, indeed, some improvement had occurred. She was continuing 
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Fig. 1—Inheritance patterns of essential tremor in selected patients. Open circles indicate 


persons unaffected by tremor; solid circles, those affected by tremor, and shaded circles, those 
questionably affected. 


with her business and social activities without difficulty; she felt that her understanding and 
acceptance of her disorder were responsible for the improvement. No specific medicinal therapy 
had been used. 

Examination at this time revealed as the only positive finding a minimal fine, rapid tremor 
of the outstretched hands on exertion; there was no tremor at rest. 

The family history (fig. 1) revealed the known presence of a somewhat similar tremor in 
three other members. A paternal aunt had had a gross tremor her entire adult life with pro- 
gression after middle age; the father had a tremor of the right hand throughout adult life with 
no progression, and an older sister had had a mild tremor, similar to that of the patient, without 


progression, since about the age of 30. 
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Case 2.—L. C., a 46 year old white man, president of an ice cream company, was first seen 
in the outpatient clinic in 1943, with the chief complaint of mild tremor of his hands all his life. 
He had noted mild tremor of the hands on activity, with occasional slight tremor of the lower 
extremities, but no involvement of the head. The tremor was increased by fatigue and emotional 
tension. 

Examination revealed a fine, rapid, rhythmical, terminal tremor of the hands. A therapeutic 
trial of stramonium afforded no relief, nor did treatment with mephobarbital (mebaral®) ; use 
of a combination of the two, however, did give subjective relief during the period of admin- 
istration. 

When seen again for follow-up examination in 1950, he stated that there had been no sig- 
nificant change. In the interim he had become a chronic alcoholic, noting cessation of the tremor 
while intoxicated, but an aggravation at other times. After joining Alcoholics Anonymous in 
1947, he returned to his former state. The only troublesome feature was frequent spilling on 
lifting a cup to his mouth; he was not handicapped in business or social activities. 

Reexamination at this time revealed a slight, fine, irregular terminal tremor on pointing tests. 
Experimental administration of 0.3 mg. of epinephrine intramuscularly caused no change in 
the tremor. 

The family history (fig. 1) is discussed under case 3. 

Case 3.—M. E. C., a 76 year old white woman, the mother of the patient described in case 2, 
was admitted to the hospital in 1943 because of an unrelated complaint. Relevant to the present 
study, there had been slowly progressive “nervousness and tremor” of her upper extremities as 
long as she could remember. For the past five years tremor of the head and fcr the past three 
tremulousness of her speech had been present. 

On examination the pertinent positive findings were a coarse, almost regularly rhythmical 
tremor on motion of the upper extremities with a decided terrhinal accentuation; a rhythmical, 
almost clonic, tremor of the jaw on opening the mouth but no involvement of the tongue, and a 
coarse head tremor. The speech was hesitant. 

According to a follow-up report in 1950, she was continuing to lead an active and useful 
life, although the tremor had become progressively more pronounced; she was forced to use a 
straw for drinking purposes. 

The family history (fig. 1) revealed, including this patient and L. C. (case 2), nine known 
persons with tremor in five generations. In each person the tremor had its onset early in life, 
was mild to moderate, proved not to be incapacitating and became more prominent in old age. 
Except for alcoholism in two members of the family (L. C. and a brother with tremor), no other 
neurological or personality disorders were known. The information was volunteered that the 
blond members of the family had tremor, while the brunets were spared. 

Case 4.—M. W., a 63 year old white male farmer, was seen in the outpatient clinic in 1942, 
with a complaint of “failing health” of three years’ duration. There was a past history, since early 
adult life, of many minor complaints related to the gastrointestinal tract. For the past three 
years he had become easily fatigued, had an increase in abdominal discomfort (principally fulness 
and eructation) and, in addition, for three to five years had noted a persistent tremor of both 
hands, particularly the right, and of the head. Because of difficulty with writing he had been 
forced six months previously to give up his job as a postal clerk. The tremor had been a frequent 
source of embarrassment, which, in turn, aggravated the tremor. 

Examination revealed a slow (two to three per second), irregular tremor of both hands 
and the head. The recorded clinical impression was that of mild reactive depression in a hypo- 
chondriacal person with a familial tremor. 

On reevaluation in 1950 it was obvious that the patient was much improved. Perhaps as a 
result of superficial psychotherapy the digestive complaints had disappeared, and the tremor was 
noted only on fatigue, exertion and when under undue stress. Empirical trials of medicinal 
therapy had included amphetamine (benzedrine® sulfate, phenobarbital, scopolamine hydro- 
bromide, 0.3 mg. twice daily, and mephenesin (tolserol®), 0.50 Gm. three times daily. Of these, 
he felt that the last had caused a moderate decrease in tremor during the trial of therapy. 
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On this second examination there was a gross, irregular, six per second static tremor of the 
upper extremities and head, brought on by exertion, increasing as the terminal point was 
approached in pointing tests and disappearing on rest. A record of the tremor, made by the 
method of Morris,® is illustrated in figure 2. 

The family history revealed two other cases of known tremor. The patient’s father, who died 
at 90 years of age, had, from about the age of 60, a tremor similar to but more pronounced than 
that of the patient. Of the patient’s seven siblings, one brother, in his middle sixties, had a mild 
tremor of similar quality. The patient had no children. 

Case 5.—H. J., a 52 year old white male civil engineer, was seen in the outpatient clinic in 
1939, with a chief complaint of tremor of the hands of about eight years’ duration. He was 
seeking advice because his father had a similar but severer tremor. The patient was in no way 
incapacitated except that occasionally he had slight difficulty with fine lettering. 

The only pertinent positive finding on examination was that of a fine, nonrhythmical tremor 
of the fingers. A therapeutic trial of stramonium to the point of toxicity caused no significant 
change in the tremor. 

At the time of reevaluation in 1950 he stated that the tremor was less noticeable than in 
1939, in spite of a recent slight exacerbation associated with an increased work load. He was 
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Fig. 2—Tremograms made in the study of case 4. A, demonstration of minor variations in 
rate, rhythm and amplitude of tremor in representative digits and the chin (the strips represent 
separate, not synchronous, records). B, demonstration of preservation of ability to perform rapid 
rhythmical alternating movements in voluntary tapping of digits. 


continuing full time work as a civil engineer, with occasional slight difficulty with fine lettering, 
but no other business or social handicap. Except for fatigue, there were no known aggravating 
factors. 

Examination revealed a slight, fine, rapid, irregular static tremor, disappearing on exertion 
and rest and subject for short periods to voluntary control. 

The family history (fig. 1) revealed four additional cases in three generations. An aunt, living 
and otherwise well at 77 years, had a mild tremor for many years with troublesome progression 
within the past two years. The father had had a nonincapacitating tremor for many years; he 
was able to hold full time gainful employment until the age of 74 and continued to lead an active 
useful life until his death at 84 years. His tremor, which was worse on physical exertion and 
fatigue, increased notably during the last few years of his life and caused considerable difficulty 
in writing and self feeding. The tremor in the patient’s sister was mild and not incapacitating. 
One brother had recently undergone electric shock therapy (at another institution) for a “ner- 
vous breakdown,” and one cousin had epilepsy; there were no other known neurological or 


personality defects. 


5. Morris, A. A., Jr.: Apparatus to Be Used in Recording Tremors, Arch. Neurol. & 
Psychiat. 49:123 (Jan.) 1943. 
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Case 6.—M. C. S., a 37 year old white housewife, was seen in 1943 primarily because of 
elements of anxiety, tension and reactive depression in a postpartum setting. Since early child- 
hood she had noted “shaky hands” which became more noticeable when she was tense or excited ; 
for one year there had been, in addition, a tremor of the head. 

Examination revealed the pertinent positive findings of a fine, rhythmical, rotating tremor 
of the head and a static tremor of the hands, with a moderate terminal exacerbation on pointing 
tests. Treatment consisted of superficial psychotherapy and rest. 

A follow-up letter in 1950 stated that she had recovered completely from the principal dis- 
order. There had been a gradual improvement in the tremor, with persistence of only slight hand 
tremor associated with fatigue or excitement. 

The family history revealed that the mother had “shaky hands all her life when lifting dishes 
or doing things like that.” 

Case 7.—C. C., a 60 year old white man, manager of a general mercantile store, was first 
seen in the outpatient clinic in 1942, with a chief complaint of difficulty in using his right hand 
of two years’ duration. For four or five years he had noted tremor in the right hand, aggravated 
by hard work and worry, and by “being conscious of it,’ and relieved by rest and repose. 
Exacerbation of the complaint during writing was marked. Head tremor had been present for 
one year. 

Examination revealed a static rhythmical tremor of the head and right arm, with a definite 
terminal increase on pointing tests. 

According to a follow-up letter in 1950, the tremor had spread gradually, with involvement 
of both hands and arms and the head. For the past three years he had been forced to write with 
his left hand, which was less involved than the right; otherwise he had continued in business 
without difficulty. The same factors influenced exacerbation and remission of symptoms. An 
interim trial of stramonium therapy elsewhere had afforded no relief. 

The family history revealed four other cases of tremor in three generations (fig. 1). The 
patient’s father had onset of tremor in the right arm at 55 years of age with involvement of 
the head at about 70 years; the patient’s son had onset of tremor in the right hand at about the 
age of 25 years. 

Case 8.—H. G., a 62 year old white man, was admitted to the hospital in 1949 because of 
an unrelated complaint. At about the age of 25 he noted the insidious onset of a coarse tremor 
of the hands in the evening after hard work; the tremor would disappear on rest. By the age 
of 45 the tremor had become constant in the hands except when the extremities were at rest; 
during the next 10 years it gradually involved the neck, shoulders, head and, finally, the lower 
extremities. A gradual progression in severity continued, particularly during the past year, with 
recent occasional episodes of generalized tremor during sleep. He had noted improvement after 
drinking beer. 

Examination revealed a gross, fairly regular, rapid tremor, most noticeable in the distal 
portions of the upper extremities, neck and jaw; this was augmented on excitement, intention 
and exertion and was diminished to absent at rest. There was a moderate speech tremor, appar- 
ently attributable to irregular respiratory control. 

A therapeutic trial of trihexyphenidyl (artane®), 8 mg. daily for three days, had no appre- 
ciable effect. A course of treatment with phenobarbital, 30 mg. given four times daily, caused 
a subjectively estimated 25 to 40 per cent improvement; it was then observed that the patient 
was able to drink from a glass without spilling, whereas formerly he had required the use of a 
straw. Further objective improvement was difficult to evaluate. According to a letter two months 
later, this improvement was maintained. 

The family history indicated that three other members in three generations were affected 
(fig. 1). The patient’s father had a similar tremor for “many years”; his brother noted tremor 
at about 30 years of age, and the patient’s son, now 28, has had hand tremor for “several years.” 
No other neurological or personality disorders were known. 

Case 9.—O. T., a 71 year old white man, was admitted to the hospital in 1949 because of 
an unrelated complaint. At about 22 years of age he had noted occasional tremor of the hands 
associated with fatigue; there was slow progression until he reached middle age, since which 
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time progression had become more rapid. The tremor was aggravated by fatigue, excitement and 
tension-producing circumstances, but never interfered with work, social activity, eating or 
drinking and only occasionally disturbed his writing. 

Examination revealed pertinent positive findings of a six per second, fairly rhythmical tremor 
of the distal portions of the upper extremities except when these were supported at rest; there 
was a similar nodding tremor of the head. The tremor was worse on intention and exertion, with 
a pronounced terminal increase on pointing tests. 

A therapeutic trial of trihexyphenidyl, 2 mg. four times daily, led to no improvement. Admin- 
istration of phenobarbital, 30 mg. three times daily, induced no untoward symptoms and caused a 
10 to 20 per cent subjective improvement but no definite objective change. Further examination 
six months later revealed little change in the nodding head tremor but definite improvement in 
the intention tremor of the upper extremities; static tremor now was minimal and terminal 
tremor decidedly diminished. The patient was working full time as a carpenter’s helper. 

The family history (fig. 1) 1evealed four additional cases in four generations. The patient’s 
grandfather had gross tremor late in life; his mother and an uncle were known to have had a 
similar tremor at middle age, and a daughter, now 37, has noted hand tremor on exertion for a 
few years. The only other member with.a neurological disorder was a sister who had “chorea” 
following diphtheria at the age of 15 and died of “consumption” at 35 years. 

Case 10.—E. S., a 46 year old white housewife, was admitted to the hospital in 1949, with 
the chief complaint of shaking head, arms and legs of 18 months’ duration. She had first noted 
the onset of a moderately coarse tremor of the head, followed soon by tremor of the hands and 
arms, particularly on the right and steadily progressive in severity. The tremor was subjectively 
worse at rest and better on activity. Because of the severity of the tremor in her right hand, 
she had recently been forced to eat with her left; she had retired from social life because of the 
embarrassment occasioned by the tremor. 

On examination the positive finding was a gross, rather rhythmical, rapid tremor of both 
upper extremities and the head, moderately diminished on support of the part and on exertion. 
Roentgenograms of the skull, electroencephalography, cerebrospinal fluid examination, detailed 
eye examination and liver function studies all gave essentially normal results. 

A therapeutic trial of trihexyphenidyl, 5 mg. three times daily for several weeks, caused no 
appreciable improvement; on a subsequent trial of phenobarbital she reported slight subjective 
improvement. Follow-up by letter six months later revealed no other change. 

The family history was of interest in that her mother and one brother had tremor of the 
hands when emotionally disturbed. 

Comment.—This case is recognized to be a borderline instance of the syndrome under dis- 
cussion. The patient’s tremor had progressed rapidly in a short period, and the family history 
is of doubtful significance. 

COM MENT 


Important negative observations in all these patients were the absence of (1) a 
Kayser-Fleischer ring; (2) evidence of hepatic disease; (3) nystagmus, and (4) 
alteration in power and fatigue, in rapid rhythmical alternating movements, in 
automatic associated movements and in resistance to passive stretch. Other than 
the described terminal increase in tremor, there were no defects in accuracy and 
coordination. In addition, the superficial and deep reflexes were normal, there 
were no pathological reflexes and there were no sensory changes. 

The absence of rigidity, the preservation of automatic associated movements 
and rapid rhythmical alternating movements, the benign course and the family 
history readily distinguish this entity from Parkinsonism or progressive lenticular 
degeneration. Nevertheless, the condition of a majority of these patients had been 
previously diagnosed as paralysis agitans. Other disorders to be considered in the 
differential diagnosis are the tremors associated with hyperthyroidism, cerebellar 
system disease, dementia paralytica and emotional tension. The differentiation 
from the last disorder may in some cases be difficult or even impossible, particularly 
since similar tremor may occur in other members of an emotionally unstable family. 
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As clearly demonstrated by cases 1, 2, 4, 5 and 6, the proper management of 
essential tremor is explanation and reassurance. The patient must learn to live 
with his disability, supported by the knowledge that he will not be incapacitated. 
The early differentiation of this benign illness from Parkinsonism and other major 
neurological diseases is thus therapeutically important. Concerning specific therapy, 
earlier observers have noted and the limited experience of this study confirms that 
scopolamine and allied drugs have no significant value in treatment of this disorder. 
In the present series three patients were given adequate trials of trihexyphenidyl 
therapy without results. Treatment with phenobarbital apparently offers some 
symptomatic benefit, but this may be largely nonspecific, i. e., without altering the 
basic mechanism of the tremor. Although alcohol has been found beneficial by 
some patients, its prescribed use is unwarranted, for this may lead to excessive 
drinking. 

The study of these patients yields no new information concerning the basic 
nature of this poorly classified disorder. It is probable that essential tremor can be 
satisfactorily interpreted only by a systematic correlation of the clinical syndrome 
with postmortem findings. This will best be made in patients who die before the 
vascular and other lesions of old age have left their mark on the brain. As has 
already proved true in the study of Parkinsonism, even such an analysis may fail 
to define the full mechanism of th tremor. 


SUMMARY 


The clinical features of essential tremor, a relatively little known but common 
hereditary disorder, are described and 14 cases presented. Representative genetic 
studies demonstrate considerable variety in the patterns of inheritance. The char- 
acteristic resistance of the tremor to medicinal therapy is confirmed. Recognition of 
this syndrome is shown to be important, for the tremor can be and often is confused 
with that of far less benign syndromes, such as Parkinsonism. 


APPENDIX 


Case 11.—R. R., a 19 year old white man, a cadet in a United States Naval Air Preflight 
Training School, was seen in 1944 in the outpatient clinic, with a chief complaint of tremor of 
the hands of several years’ duration. For two or three years he had noted “shaky hands” when 
fatigued or under emotional stress; the right hand appeared to be more involved than the left. 
The tremor interfered with fine work, occasionally appeared in his handwriting but otherwise 
did not affect the general performance of his activities. The tremor was lessened by rest and did 
not appear at repose. 

The patient presented a rapid, somewhat irregular static tremor of the hands. 

The family history revealed similar tremors in the mother and maternal grandfather. 

Case 12.—S. F., a 16 year old white male student, was seen in the outpatient clinic in 1945, 
with a chief complaint of “nervousness as long as I can remember.” He had “always noted” 
a slight tremor of the hands and fingers, appearing only on effort, made worse by tension and 
excitement and disappearing at rest. 

Examination revealed a rapid, almost rhythmical tremor of the fingers of both hands, prin- 
cipally in flexion and extension but occasionally varying to abduction and adduction. There was 
a slight terminal increase on pointing tests. 

In the family history it was noted that the father had a similar but milder tremor of 
the hands. 
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Case 13.—H. C., a 22 year old white male college student, was seen in the outpatient clinic 
in 1948, with a chief complaint of “shaking hands” of eight years’ duration. Onset had been noted 
at the age of 14 when the patient was a freshman serving a senior banquet. It was subsequently 
noted when he was nervous, excited or otherwise emotionally upset, and particularly on handling 
a cup at social events. The course was one of gradual progression, although he would be asymp- 
tomatic for weeks or months. He had served on active duty as an officer in the United States 
Navy without difficulty. 

Results of examination were entirely normal except for slight divergent strabismus of the 
left eye. 

Family history revealed that the father, 51 years old, living and well, had a slight tremor 
ot the hands which had been present “all of his life.” 

Case 14.—K. K., a 64 year old white male barber, was seen in the outpatient clinic in 1950, 
with a chief complaint of “nervousness” of six years’ duration. About one week after a fall, 
which had rendered him momentarily unconscious, the patient first noted a slight tremor of the 
hands. The tremor persisted, being aggravated by exertion and excitement, but caused no business 
or social incapacity until about six months previously, when it began to interfere with his work. 
He had noted increase of the tremor on movement of his arms; it would disappear when those 
members were supported at rest. 

On examination the pertinent positive finding was a fine, seven per second static tremor of 
the hands with marked terminal exacerbation on pointing tests; there was no tremor at rest. 

The family history was revealing in that the father had onset of a similar tremor as a young 
man, with little change until old age, when it became quite severe. He continued to lead an active 
existence until his death at 73 years. Among 10 siblings, ages varying from 53 to 70 years, there 
were no other cases of tremor and no other known neurological or personality defects. 
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URING the past few years studies of the serum protein-bound iodine (PBI) 
D have proved its determination to be a valuable research tool; however, the 
complicated methods employed have made the use of this test impractical as a 
routine clinical laboratory procedure. The recent development of a simple alkaline 
ashing method which is suitable for the analysis of large numbers of specimens has 
made this determination available for routine use in medical practice. This tech- 
nique has been used for the study of patients at Grady Memorial Hospital for the 
past year. As we have accumulated experience in the routine use of the serum 
protein-bound iodine determination, its advantages and disadvantages as a diag- 
nostic aid have become increasingly evident. It, therefore, seemed worth while to 


report our experiences in some detail. 


The entire subject of the blood iodine was recently reviewed from a theoretical 
viewpoint by Rapport and Curtis, and some of the clinical aspects have been 
discussed by Starr and his group.? The consensus is that the protein-bound iodine 
is a measure of the circulating thyroid hormone, and that its variations reflect 
fluctuations in thyroid activity. 

METHODS 

During the past year 2,157 determinations of the serum protein-bound iodine have been made 
on 1,446 patients, using the method of Barker and Humphrey.* A standard calibration curve 
was set up with each batch of analyses, and the unknowns were referred to this curve, according 
to the second method of Barker and Humphrey.* All determinations were done in duplicate. 
The mean normal value, based on results for 37 normal subjects, was found to be 5.4 micrograms 
per 100 ml., with a normal distribution. The standard deviation was 1.08 micrograms per 100 
ml., indicating that 95 per cent of the normal values will fall between 3.2 and 7.6 micrograms 
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per 100 ml. In practice we have considered the limits of normal to be 3.2 and 8.0 micrograms 
per 100 ml. The accuracy of the method was tested by performing 10 determinations on aliquots 
of a single sample. This showed the standard deviation of the method to be 0.24 microgram per 
100 ml. at a level of 6.0 micrograms per 100 ml., indicating that differences of 1.0 microgram 
per 100 ml. can be detected in duplicate samples with a probability of 95 per cent. In hyperthy- 
roid patients the protein-bound iodine was higher, and in hypothyroid patients it was lower than 
the normal range (fig. 1). 

Pregnant women have an elevated protein-bound iodine level. In a series of 14 normal women 
in the fifth to eighth months of gestation, the mean protein-bound iodine was 10.2 micrograms per 
100 ml. The values in 95 per cent of such patients can be expected to fall within the range of 
6.8 to 13.6 micrograms per 100 ml. 

Certain sources of error have become apparent in our experience. Of these, the one most 
widely discussed in the literature is the false elevation produced by the previous administration 
of iodine, either as inorganic iodides or as organic iodine-containing dyes, such as those used 
for roentgenography. This problem is discussed subsequently. 
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Fig. 1,—Distribution of protein-bound iodine (PB/) in normal subjects and in patients whose 
thyroid disease was confirmed by a satisfactory response to appropriate treatment. 


It is obvious that exposure of the serum specimen to iodine or iodine vapors will alter the 
results. This type of error is most likely to occur when tincture of iodine is used for preparation 
of the skin for venipuncture. The presence of iodine vapors in the analytical laboratory also is 
capable of causing falsely elevated results. Since the normal quantity of iodine detected by the 
analytical procedure is in the range of 0.014 to 0.034 microgram, even the most minute degree 
of contamination will produce significant errors. 
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A specimen of serum can stand for several days at room temperature without any appreciable 
alteration in the protein-bound iodine. After a week or more, however, the value gradually 
begins to increase (table). It is, therefore, unwise to permit more than a week to elapse between 
the time a specimen is drawn and the time it is analyzed. 
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ADVANTAGES 


The blood for a protein-bound iodine test can be drawn at any time of the day, 
before or after meals, and without regard to the patient’s general physical condition. 
The fact that the patient is not in a basal state, is nervous or has fever does not 
interfere with the test. This test is readily available to practitioners in isolated rural 
areas, since serum specimens can be mailed to a central laboratory without any 
loss in accuracy. 

In cases in which the clinical picture of thyrotoxicosis or myxedema is clearcut, 
the protein-bound iodine level, like the basal metabolic rate, is merely a confirmatory 
tool. In our series we determined both basal metabolic rates and protein-bound 
iodine values for each patient. In cases in which a good basal metabolism tracing 
was obtained, there was a definite relationship between the height of the protein- 
bound iodine and the basal metabolic values (fig. 2). 

In certain cases in which it was impossible to obtain an accurate basal metabolic 
rate, the determination of protein-bound iodine was solely responsible for establish- 
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Fig. 2.—Relationship between protein-bound iodine (PBJ) levels and basal metabolic rates. 
The square encloses the normal range of both measurements. Correlation coefficient = 0.843. 








ment of the diagnosis. This has been especially true in patients with congestive 
heart failure complicated by hyperthyroidism or myxedema. 

Congestive Heart Failure——The following two cases illustrate the advantages 
of the protein-bound iodine determination in making a diagnosis of thyrotoxicosis 
or myxedema in the presence of congestive failure : 


Case 1.—A 57 year old white man complained of shortness of breath and swelling of his feet 
and legs. For about five years he had noted weakness, nervousness and weight loss, and during 
the past six months his heart had seemed to “jump around” and “skip beats.” His legs had 
swollen rapidly during the two weeks before admission. His appetite had remained good through- 
out his illness, and he had noticed increasing intolerance to hot weather. The patient was 
admitted in acute pulmonary edema. He was thin, nervous and excitable and appeared acutely 
ill. His blood pressure was 130/70. His pulse was grossly irregular, the rate being 130 to 140 
per minute. He had a moderately large, smooth goiter. The heart was moderately enlarged. The 
liver was slightly enlarged and tender. There was severe pitting edema of the legs and ankles. 
An electrocardiogram revealed auricular fibrillation. Thyrotoxic heart disease with congestive 
failure was suspected. Determination of the basal metabolic rate was obviously not possible ; 
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however, the protein-bound iodine was found to be 11.4 micrograms per 100 ml. He was treated 
with the medicaments usually given in cardiac disease and methimazole (tapazole®),* 20 mg. 
per day; his condition gradually improved. When he was considered euthyroid, he was treated 
with [151 and made an excellent recovery. 

Case 2.—A 40 year old Negro man was admitted to the hospital because of massive edema. 
He had been ill for six years with dyspnea on exertion, ankle edema and progressive weakness. 
He had been told that he had “kidney trouble” and high blood pressure. His edema had gradually 
become worse, and his sensorium had become clouded until he was so somnolent that he could 
be aroused only with difficulty. On the basis of preliminary clinical studies he was believed to be 
in the nephrotic phase of chronic glomerulonephritis. The physical examination on admission 
showed generalized edema, including the eyelids, right pleural effusion, massive ascites and pitting 
edema of both legs and feet. The skin was thick and dry. The heart was greatly enlarged. The 
blood pressure was 140/110. He had a moderate anemia, a positive Kahn reaction (32 Kahn 
units) and normal nonprotein nitrogen level. The cholesterol was 355 mg. per 100 ml. and the 
plasma protein 6.8 Gm. per 100 ml. The urine was normal except for a few white blood cells 
and red blood cells and an occasional hyaline cast. The nephrotic syndrome appeared to be an 
unlikely diagnosis because of the absence of albuminuria and the normal plasma proteins, and 
the possibility of myxedema heart disease with congestive failure was considered. The patient 
was too sick to cooperate in determining his basal metabolic rate. The protein-bound iodine was 
1.2 micrograms per 100 ml. A diagnosis of myxedema was made, and treatment with thyroid 
extract was begun. His condition gradually improved, and he was discharged after 42 days 
in the hospital. He is now clinically completely well while receiving 120 mg. per day of thyroid 


extract. 


In the first case the diagnosis of thyrotoxicosis was suspected clinically and was 
merely confirmed by the elevated protein-bound iodine level. The second patient 


was admitted with the diagnosis of nephrotic syndrome and was thought to be 
moribund. The true diagnosis was obvious as soon as the extremely low protein- 
bound iodine value was obtained. 

Mentally Disturbed Patients—In psychotic or disturbed patients it is often 
difficult to determine whether abnormalities of thyroid function are playing a part 
in the development of the mental disorder. Moreover, if patients who are already 
psychotic acquire thyroid disease, the diagnosis may be impossible to establish by 
ordinary means. This situation is illustrated in the following case: 


Case 3.—A 44 year old white woman was admitted for study, with a chief complaint of tarry 
stools occurring at intervals for the past 10 years. Almost immediately it was apparent that the 
patient was psychotic and the history was entirely unreliable. Her complaints covered the full 
range and changed from hour to hour. Physically, the patient was a small, thin, active woman. 
She weighed 115 pounds (52.1 Kg.). The blood pressure was 115/70; the pulse rate and tempera- 
ture were normal. The findings on physical examination were not remarkable. The results of 
laboratory work were normal except for the observation of moderate hypochromic microcytic 
anemia, which was thought to be on the basis of poor nutrition. A psychiatrist saw the patient 
and thought she was severely psychotic and possibly suicidal, but the type of psychosis was not 
clear. One observer thought her hair and skin felt dry and coarse and suggested the possibility 
of myxedema. Subsequent laboratory studies revealed the serum cholesterol to be 310 mg. and 
the protein-bound iodine 1.2 micrograms per 100 ml. Determination of her basal metabolic rate 
was impossible because she could not cooperate. A diagnosis of myxedema was made, and treat- 
ment with thyroid extract was started. The protein-bound iodine rose gradually to a normal 
value ; the serum cholesterol fell to 200 mg. per 100 ml., and the signs of myxedema disappeared. 
After three months of therapy her mental state returned to normal. 


4. The methimazole was supplied by Dr. D. C. Hines, Eli Lilly & Company, Indianapolis 6. 
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Pediatric Patients—Although thyrotoxicosis is uncommon in pediatric practice, 
it is occasionally seen. The diagnosis is difficult because the hyperthyroid child is 
often no more active than a normal child of the same age. Furthermore, it may be 
difficult to obtain a basal metabolic rate because of lack of cooperation. In this type 
of patient determination of the protein-bound iodine level may clinch the diagnosis 
without difficulty. This problem arose in the following cases : 


Case 4.—A 3 year old Negro child was brought to the clinic because of a “swelling in his 
neck.” His parents had noticed no other peculiar behavior or symptoms ; however, on questioning 
they stated that he was very active and had a good appetite. Physically, he appeared to be a 
normal child, possibly a little brighter and more active than usual for his age. There was a small, 
smooth, palpable goiter without bruit. The heart rate was about 140; the blood pressure was 
normal. The results of laboratory work were normal except for the protein-bound iodine, which 
was 20.1 micrograms per 100 ml. A determination of the basal metabolic rate was attempted 
every morning for a week before an acceptable tracing was obtained; it showed the rate to be 
+ 54 per cent. The patient is now being treated with antithyroid drugs, and his course is being 
followed by weekly determinations of the protein-bound iodine. 


PULSE 
NO ¢ WEIGHT, 
Pounds 


r 120 














% 
DAYS of ANTI-THYROID THERAPY 


Fig. 3—Comparison of the rate of fall of the basal metabolic rate and protein-bound iodine 
in a hyperthyroid patient adequately treated with methimazole. Note the dissociation of the 
protein-bound iodine and basal metabolic rate from the fifth to twentieth days of therapy. The 
changes of weight and pulse rate are better correlated with the basal metabolic rate than with 
protein-bound iodine values. 


Case 5.—No abnormalities had occurred in this patient’s development until the age of 3 years, 
when the child’s mother noticed a gradual increase in the size of the right side of the neck. There 
were no symptoms, and development was normal until, at the age of 5, the enlargement of the 
neck was called to the attention of a pediatrician. He heard a bruit over the area and advised 
admission for study of thyroid function. Physical examination showed a fretful, uncooperative, 
nervous child. The pulse rate was rapid and the cardiac impulse forceful. There was a diffuse 
enlargement of the right supraclavicular area, and a loud bruit with systolic accentuation was 
heard. A thrill could also be palpated in this region. The diagnosis of hyperthyroidism was con- 
sidered, but it was found impossible to determine the basal metabolic rate. The protein-bound 
iodine was normal on two occasions, and an arteriovenous fistula was thought to be the cause of 
the bruit. Since arteriography of vessels in the base of the neck is a major surgical procedure 
and the child was not inconvenienced by her disease, further studies were postponed. 


In these cases the protein-bound iodine determination gave valuable aid in reach- 
ing the diagnosis. In the second case, particularly, the hyperactive circulation caused 
by the fistula mimicked the signs of thyrotoxicosis and made diagnosis difficult. 
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Use of the Protein-Bound Iodine Determination in Following the Course of 
Antithyroid Therapy.—In many patients, such as those discussed, it is impossible 
to follow the course of the patient receiving antithyroid medication by the basal 
metabolic rate. In such patients, the protein-bound iodine test offers a method for 
determining whether the patient’s condition is being brought under control. Even 
in patients in whom the basal metabolic rate is adequate, the protein-bound iodine 
value supplies additional information. We have observed that this value usually 
falls to normal within a week or 10 days after the institution of adequate therapy 
with one of the thiouracil drugs, regardless of the original level. This effect may 
precede the improvement in the clinical signs and the basal metabolic rate by several 
weeks. The protein-bound iodine, therefore, may serve as an early index of the 
effectiveness of antithyroid medication (fig. 3). 


DISADVANTAGES 


The protein-bound iodine determination suffers from a serious defect in 
being unable to distinguish between the iodine of thyroid hormone and the iodine 
of radiopaque dyes circulating in the blood. Moreover, the administration of 
inorganic iodides, in the form of potassium i¢dide or strong iodine solution, may 
also cause significant alterations of the protein-bound iodine concentration.* For 
accurate results, therefore, the protein-bound iodine should not be determined in 
patients who have recently been receiving therapeutic doses of iodides, or who have 
had roentgenologic studies with radiopaque dyes. 

How long must one wait after the administration of iodine-containing dyes 
before the protein-bound iodine returns to normal? No absolute answer can be 
given. After the injection of this type of material into the subarachnoid space, it 
is probable that the protein-bound iodine will always remain elevated. Gallbladder 
dyes may cause abnormally high values for as long as six months. The excretion 
of these substances is slow because they are continually reabsorbed from the intes- 
tine and reexcreted into the bile. The renal excretory dyes, such as those used for 
excretory urograms or angiocardiograms, are eliminated relatively rapidly, so that 
their effects often disappear within three to four weeks. Radiopaque substances 
used for bronchograms and retrograde pyelograms appear to have little influence on 
the protein-bound iodine, and their effect is short lived, usually disappearing in less 
than a week. 

After the administration of inorganic iodides in small doses (e. g., saturated 
solution of potassium iodide, 0.5 to 1.0 ml. daily for several weeks) the protein- 
bound iodine may remain elevated for as long as 30 days.®* Massive doses of iodides, 
such as might be used in the treatment of fungous infections, may continue to exert 
their effects for as long as one to four months.*® Although small doses of inorganic 
iodides do cause some increase in the protein-bound iodine concentration, the effect 
is small (usually less than 3 micrograms per 100 ml.) and, therefore, is not a source 


of error except in evaluating patients with borderline hyperthyroidism. 


5. (a) Danowski, T. S.; Mateer, F.; Weigand, F. A.; Peters, J. H., and Greenman, J. H.: 
Serum Iodine Fractions in Subjects Receiving Potassium Iodide in Small Dosage, J. Clin. 
Endocrinol. 10:532 (May) 1950. (b) Danowski, T. S.; Johnston, S. Y., and Greenman, J. H.: 
Alterations in Serum Iodine Fractions Induced by the Administration of Inorganic Iodide in 
Massive Dosage, ibid. 10:519 (May) 1950. 
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Since the colorimetric method used for the estimation of the protein-bound 
iodine is influenced by small amounts of mercury, the effect of mercurial diuretics 
on the protein-bound iodine was investigated. No alteration in the value occurred 
after the intramuscular injection of 2.0 ml. of meralluride (mercuhydrin® sodium). 

The influence of other halogens must also be considered. Chloride and fluoride 
are without effect. Large amounts of bromine appear to have a minimal influence 
on the iodine method. A plasma concentration of 100 mg. per 100 ml. of bromide 
would produce an increase in the protein-bound iodine of about 0.5 microgram per 
100 ml., if the bromide remained entirely in the analyzed sample. The protein 
precipitate is washed three times, however, and only very small traces of inorganic 
halogens remain behind after this procedure. The influence of bromide ion is, there- 
fore, inconsequential and can be ignored. 


COMMENT 


Until recently the only reliable laboratory tool for the diagnosis of thyroid 
disease has been the determination of the basal metabolic rate. The inadequacies 
of this method are well known and have recently been discussed in detail by Bartels.® 
The chief disadvantage of the basal metabolic rate arises from the fact that it is 
often difficult to obtain completely “basal” conditions. The protein-bound iodine, in 
contrast, is not affected by the factors which interfere with the basal metabolic rate. 
It is, therefore, particularly useful in studying those patients in whom the determi- 
nation of the basal metabolic rate is difficult or impossible. The basal metabolic rate, 
however, has the advantage of reflecting the metabolic status of the patient, whereas 
the protein-bound iodine merely indicates the amount of hormone in the blood. In 
certain circumstances the metabolism may be unrelated to the concentration of the 
circulating thyroid hormone. An important example of this situation is seen 
shortly after the initiation of therapy with antithyroid drugs, when the level of 
the circulating hormone falls before the metabolic rate returns to normal. 

A second recent innovation in the diagnostic armamentarium of the physician 
studying thyroid disease is the estimation of the uptake of radioactive iodine by the 
thyroid gland. This determination reveals a different aspect of the thyroid function ; 
whereas the basal metabolic rate reflects the metabolic rate and the protein-bound 
iodine indicates the concentration of thyroid hormone in the plasma, the I'** uptake 
reflects the activity of the thyroid gland itself. In this respect, it offers a more direct 
indication of the activity of the thyroid than either of the other determinations. It 
is not, however, a practical method for studying patients except in large medical 
centers, since it requires large amounts of expensive equipment and a trained 
staff.” Moreover, it requires the presence of the patient and, thus, is less convenient 
than the protein-bound iodine determination, which is available via the mails to any 
physician, regardless of his location. Finally, the I’** uptake is influenced by the 
presence of extraneous iodine, in much the same way as the protein-bound iodine 
level, although in the opposite direction. Furthermore, it is not useful for following 


6. Bartels, E. C.: Basal Metabolic Rate and Plasma Cholesterol as Aids in the Clinical 
Study of Thyroid Disease, J. Clin. Endocrinol. 10:1126 (Sept.) 1950. 

7. Keating, F. R., Jr.; Haines, S. F.; Power, M. H., and Williams, M. M. D.: The Radio- 
iodine-Accumulating Function of the Human Thyroid Gland as a Diagnostic Test in Clinical 
Medicine, J. Clin. Endocrinol. 10:1425 (Nov.) 1950. 
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the progress of the patient under therapy, both because of the risk of repeated 
exposures to radiation and because the antithyroid drugs interfere with the test. 
Except in unusual circumstances, therefore, it seems to offer fewer advantages than 
does the protein-bound iodine determination as a routine method. The combination 
of the basal metabolic rate and the protein-bound iodine values appears to offer the 
best diagnostic approach at present available for the study of thyroid disease in 
routine practice. Neither determination is completely adequate in itself, but together 
they present a highly useful and accurate picture of the thyroid function of patients 
suspected of thyroid disease. 
SUMMARY 

The determination of the serum protein-bound iodine has proved to be a useful 
diagnostic tool when applied to general medical practice. Its chief value lies in the 
study of patients in whom the basal metabolic rate cannot be determined accurately 
(e. g., persons with cardiac disease, children, psychotic or neurotic patients). After 
the institution of antithyroid medication, the protein-bound iodine level falls more 
rapidly than the basal metabolic rate, thus giving an early indication of the adequacy 
of the dosage used. The method is inaccurate after the administration of organic 
iodine-containing compounds or large amounts of inorganic iodides. The protein- 
bound iodine determination does not replace the basal metabolic rate but is a 
valuable additional aid in the study of patients with thyroid disease. 


ADDENDUM 


Since the submission of this paper for publication, a similar clinical evaluation of 
the alkaline ash method has been published by Barker and associates.* 


8. Barker, S. B.; Humphrey, M. J., and Soley, M. H.: The Clinical Determination of 
Protein-Bound Iodine, J. Clin. Invest. 30:55 (Jan.) 1951. 
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HE INFORMATION acquired during the past 25 years concerning that 
form of anemia which was described by Cooley and Lee in 1925°* has led to 
a better understanding of the disorder. This type of anemia was separated from 
the heterogenous symptom complex known as von Jaksch’s anemia, or infantile 
pseudoleukemia, and was recognized as a distinct disease entity. The early papers 
by Cooley * described the condition as being characterized by a hypochromic micro- 
cytic anemia with many distorted erythrocytes which were usually resistant to 
hemolysis by hypotonic saline solution. Large numbers of nucleated erythrocytes 
in the normoblastic stage of development were encountered in the peripheral blood. 
Splenomegaly, episodes of jaundice and roentgenologic evidence of bone involvement 
were prominent features. The disease was usually seen in children of southern 
European parentage—Greek, Syrian or Italian peoples—though it has been reported 
from many other races over the world.’ The disease described by Cooley was con- 
sidered to be a severe and fatal form of anemia in children with recognized familial 
and racial characteristics. Its hereditary features were unknown, since none of the 
persons with recognized cases lived to adult life. 
The existence in healthy young adults of a disorder having many similarities to 
the severe anemia but much milder was described by Wintrobe,* Dameshek * and 
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1. Cooley, T. B., and Lee, P.: A Series of Cases of Splenomegaly in Children, with Anemia 
and Peculiar Bone Changes, Tr. Am. Pediat. Soc. 37:29, 1925. 

2. (a) Cooley and Lee.1 (b) Cooley, T. B.; Witwer, E. R., and Lee, P.: Anemia in 
Children with Splenomegaly and Peculiar Changes in the Bones: Report of Cases, Am. J. Dis. 
Child. 34:347 (Sept.) 1927. (c) Cooley, T. B.: Likenesses and Contrasts in the Hemolytic 
Anemias of Childhood, ibid. 36:1257 (Dec.) 1928. 

3. Wolman, I. J., and Dickstein, B.: Changing Concepts in Mediterranean (Cooley’s) 
Anemia, Am. J. M. Sc. 212:723, 1946. 

4. Wintrobe, M. M.; Mathews, S.; Pollack, R., and Dobys, B. M.: A Familial Hemopoietic 
Disorder in Italian Adolescents and Adults Resembling Mediterranean Disease (Thalassemia), 
J. A. M. A. 114:1530 (April 20) 1940. 

5. Dameshek, W.: “Target Cell” Anemia: Anerythroblastic Type of Cooley’s Erythro- 
blastic Anemia, Am. J. M. Sc. 200:445, 1940. 
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Strauss * in 1940 and 1941. In 1942 Wintrobe* and Dameshek * pointed out the 
relationship of this severe anemia in infants to the presence of a mild and usually 
asymptomatic erythrocytic defect in the parents of these children. Subsequently it 
has been recognized that there is a gradation of severity ° ranging from a mild form 
to the severe and fatal anemia in children. A majority of recognized cases fall in 
the extremes of the spectrum, either severe or mild, with but few in the intermediate 
group. 

In 1944 and 1945 *° Valentine and Neel reviewed the genetic problem and dis- 
cussed several hypotheses which might account for the transmission of this disorder. 
They pointed out that the data tend to favor the concept that Cooley’s anemia and 
Cooley’s trait are related as homozygote and heterozygote. Neel and Valentine *° 
have estimated that the mild form of the disorder occurs in one of 25 Italians and 
the severe form of the disorder in one of 2,368 births in the Italian population of 
Rochester, N. Y. It has been suggested that the disorder is an inherited defect in 
erythrocyte formation ' and that in the severer cases there is a shortened survival 
period of the defective erythrocytes.’ For a comprehensive review of the literature 
the reader is referred to the excellent article by Wolman and Dickstein.* 


RECOGNITION OF FAMILIAL LEPTOCYTOSIS 


The diagnosis of familial leptocytosis is based on the following points. There 
are a family incidence and a hereditary basis for the transmission of the disorder. 
The hemoglobin and hematocrit values are low in proportion to the erythrocyte 
count, with a resulting decrease in the mean corpuscular volume and the mean 
corpuscular hemoglobin. The peripheral blood reveals a predominance of small 
erythrocytes characterized by poikilocytosis, anisocytosis and polychromatophilia. 
There is an increased resistance of the erythrocytes to hemolysis in hypotonic 
saline solution or at least a preservation ** of a greater number of erythrocytes 
in the tubes with dilutions of 0.36 to 0.3 per cent of sodium chloride solution com- 
pared with normal controls. The low hemoglobin level does not respond to the 
usual forms of treatment. Other possible causative factors, such as chronic infec- 
tion, blood loss, hemolysis and inadequate diet, must be excluded. There may 
be an elevated serum bilirubin, enlarged spleen and reticulocytosis. 


6. Strauss, M. B.; Daland, G. A., and Fox, H. J.: Familial Microcytic Anemia, Am. J. M. 
Sc. 201:30, 1941. 

7. Wintrobe, M. M.: Clinical Hematology, Philadelphia, Lea & Febiger, 1942, p. 703. 

8. Dameshek, W.: Familial Mediterranean Target and Oval Cell Syndromes, Bull. New 
England M. Center 4:67, 1942. 

9. Dameshek.®:* Dameshek, W.: Familial Mediterranean Target-Oval Cell Syndromes, 
Am. J. M. Sc. 205:643, 1943. 

10. (a) Valentine, W. N., and Neel, J. V.: Hematologic and Genetic Study of the Trans- 
mission of Thalassemia (Cooley’s Anemia; Mediterranean Anemia), Arch. Int. Med. 74:185 
(Sept.) 1944. (b) Neel, J. V., and Valentine, W. N.: The Frequency of Thalassemia, Am. J. 
M. Sc. 200:568, 1945. 

11. (a) Wintrobe.? (b) Whipple, G. H., and Bradford, W. L.: Racial or Familial Anemia 
of Children Associated with Fundamental Disturbances of Bone and Pigment Metabolism 
(Cooley-von Jaksch), Am. J. Dis. Child. 44:336 (Aug.) 1932. 

12. Hamilton, H. E.; Sheets, R. F., and DeGowin, E. L.: Analysis of Mechanism of Cooley’s 
Anemia by Transfusion Survival of Erythrocytes, J. Clin. Invest. 28:787, 1949. 

13. Smith, C. H.: Detection of Mild Types of Mediterranean (Cooley's) Anemia, Am. J. 
Dis. Child. 75:505 (April) 1948. 
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The severe form, referred to as Cooley’s anemia, is characterized by a low 
erythrocyte count and often by roentgenologic evidence of a change in the bone 
structure, such as increased medullary trabeculations, thickening of the medullary 
portion of the bone with thinning of the cortex and perpendicular striations of the 
skull when viewed in profile. 

In the mild form of the disorder, referred to as Cooley’s trait, the erythrocyte 
counts usually range from normal values to polycythemic levels. Often in the mild 
form the various hematological values differ but slightly from normal. Indeed, minor 
abnormalities may be explained only by finding another member of the family with 
an obvious Cooley’s trait. 

The purpose of this paper is to present clinical and laboratory data on three 
additional families with familial leptocytosis and studies of bone marrow activity. 


Taste 1.—Hematological Findings in Three Families with Familial Leptocytosis 
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*T indicates Cooley’s trait; A, Cooley's anemia, and O, freedom from the disorder. 

+ M. C. H. indicates mean corpuscular hemoglobin, and M. ©. V., mean corpuscular volume. 
t Coneentration of sodium chloride in which hemolysis began and was complete. 

§ Serum bilirubin gave the indirect van den Bergh reaction. 


OBSERVATIONS 


Report of Cases and Special Studies—Family Ca, table 1: A university student (Ca4) was 
found to have a hemoglobin level of 8 Gm. per 100 ml. of blood in a routine examination. This 
robust young woman had no obvious cause for anemia. She was treated for several months 
with various iron and liver preparations. On this regimen the hemoglobin level failed to 
increase. A more extensive evaluation of the hematological status of the patient and of other 
members of her family revealed that she had Cooley’s trait of a moderate degree. Her brother 
(Ca3), another university student, had been discharged from the Army because of anemia, 
though he had no complaints until after separation from the service. Since that time he had 
suffered from a fatigue syndrome, although he lived an active life with no limitation of activities. 
He was considered to have Cooley’s trait of moderate degree. A younger sister (Ca5) in robust 
health had minimal signs of the trait and certainly would have been considered normal if studied 
independently of the other members of the family. The father (Cal) was an active businessman 
who had “never been ill” but had always been “a little pale and yellowish.” He had Cooley’s 
trait. The mother was normal and free of this disorder. The parents of the mother and of the 
father were born in Greece. 
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This study illustrates a family of Greek ancestry in which Cooley’s trait was transmitted 
through the father to three children. The presence of the trait was discovered accidentally, and 
further investigation revealed the trait in other members of the family. Even though the hemo- 
globin levels were below normal in three of these persons, the disorder produced no apparent 
limitation in their physical activity. The failure to raise the hemoglobin values with various 
forms of therapy points out the futility of attempting to treat a low blood hemoglobin level 
occurring in such persons who ordinarily are in good health. 

Family Zb, table 1: This family came under our observation by chance when an obviously 
jaundiced student (Zbl) was observed in the University Health Center. Hematological studies 
revealed hemoglobin values to be low in contrast to the normal erythrocyte count, an increased 
resistance of the erythrocytes to hemolysis in hypotonic saline solution and abnormalities of the 
erythrocytes characteristic of hereditary leptocytosis. The presence of a similar disorder in a 
brother confirmed the diagnosis of Cooley’s trait. Subject Zbl was classed as the most extreme 
example of the trait in our series, yet he enjoyed excellent health and was an active student. 
His brother (Zb2), a student in one of the professional schools, had Cooley’s trait of moderate 
severity. He worked his way through school, maintained a family and had been a professional 
blood donor. He enjoyed excellent health. His wife (Zb3) was of Scotch-German background 
and presented normal hematological values except for a slightly low erythrocyte count. Their 
daughter (Zb4) had Cooley’s trait of a mild degree. The parents of the two students were born 


in southern Italy. 


TaBLe 2.—/ron Balance Studies * in a 1 Year Old Child (V04) with Cooley's Anemia 














Average Average Total Iron 
Average Daily Daily Fecal Daily Urine Total Retention, 
Period Intake, Mg. Loss, Mg. Loss, Mg. Loss, Mg. Mg. 
PUcdcescrsatadecises 4.4 3.91 0.25 4.16 0.78 
Second 4.10 0.473 4.573 0.427 


*Each study constituted a three day period. All values are reported in milligrams per day. The first 
study was carried out during a period of rapid fall of the total erythrocyte count. The second study was 
made during a period of active erythropoiesis, when the total erythrocyte count remained constant. 


This study revealed asymptomatic Cooley's trait in two brothers of Italian ancestry. The 
trait was transmitted to the child of one of the brothers. The mother of this child was free 
of a hereditary blood disorder and was of northern European stock. From a genetic standpoint 
the child was heterozygous. 

Family Vo, table 1: This family came to our attention when Vo3 was admitted to the 
Department of Pediatrics at the age of 1 year. He had received approximately 20 transfusions 
in the first year of life. The child, now 5 years old, has been maintained in a good state of health 
by 150 supportive transfusions. The widening of the diploic spaces of the bones of the skull, 
present on admission, has persisted. A younger brother (Vo4) was admitted to the University 
Hospitals at the age of 7 weeks with an erythrocyte count of 2,700,000 per cubic millimeter 
of blood and a hemoglobin value of 8.9 Gm. per 100 ml. The infant was also proved to have 
Cooley’s anemia. The child is now 2% years old and has required multiple transfusions. The 
bones of the skull and hands are normal by roentgenography. Three day iron balance studies 
were carried out on two separate occasions, and the values were found to be within normal limits 
(table 2). Both children require transfusions every six to eight weeks. They are usually brought 
into the hospital for supportive therapy when they become listless and irritable. At such times 
the erythrocyte counts are in the range of 1,000,000 to 3,000,000 per cubic millimeter. The 
general health of these children has been good. They have eaten and grown well in spite of the 
chronic anemia. The mother and father of these children both had the characteristics of Cooley’s 
trait and were of Greek ancestry. 

This family study illustrates the presence of both Cooley’s anemia and Cooley’s trait in a 
family of Greek ancestry. The severe form of the disorder is presumed to occur because both 
parents carried the trait. The two anemic children are considered to be homozygous, and the 
presence of the mild form of the disorder in both the parents is consistent with the opinion of 





Erythropoiesis in Cooley's anemia: A, early megaloblast; B, megaloblast; C, early erythro- 
blast; D, E and I’, erythroblasts, and G and H, normoblasts. 
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Valentine and Neel that Cooley’s anemia and Cooley’s trait are related as homozygote and 
heterozygote.!°* The two children with Cooley’s anemia requiring transfusions every six to 
eight weeks have grown and developed normally. 

Bone Marrow Siudies—We studied the maturation process of the erythrocytes in Cooley’s 
anemia in aspirated sternal marrow specimens and estimated the erythropoietic activity of the 
marrow by correlating serial erythrocyte counts with reticulocyte values. 

Marrow specimens were obtained from both children (Vo3 and Vo4) on two occasions 
approximately a year apart. The four specimens obtained were so similar that one could not be 
distinguished from the other. The marrow was characterized by a pronounced hyperplasia of 
the erythroid elements. Tabulation of differential cell counts of bone marrow elements is 
recorded in table 3. The erythroid elements have been divided arbitrarily into eight easily 
recognized groups, each representing a stage of maturation (see plate). Cell types A and B 


TasLe 3.—Analysis of Cell Types Found in Bone Marrow of Child with Cooley's Anemia 








Cooley’s Normal 
Anémia, Range,t 
% % 


Cell Types * 
PRIN cs cS Fe cok to dno cr eccatdancseastera . 2.4 1-5 


Mitotie figure... i 1.5 
Promyelocyte... 1-5 
Neutrophilie myelocyte J 10-35 
Eosinophilic myelocyte..............sescccceeeeveee 1-2 
Metamyelocyte... . 1-15 
Neutrophils, band 15-30 
Neutrophils, segmented 7-30 
Eosinophils, segmented 0.5-2.6 


Monocytes 0-5 
4-16 


co 


KOSH IOS 
— i im & ib 


* Letters A to H indicate arbitrary division of erythroid elements explained in text and shown on plate. 

t Modified after Osgood, E. E., and Ashworth, C. M.: Atlas of Hematology, San Francisco, J. W. Stacey, 
Ine., 1987; Osgood, E. E., and Seamen, H. J.: Physiol. Rev. 24:46, 1944, Piney, A., and Hamilton-Paterson, 
J. L.: Sternal Puncture, ed. 4, New York, Grune & Stratton, Inc., 1949. 


are megaloblasts ; cell type C is an intermediate form between a megaloblast and an erythroblast ; 
cell types D, E and F are erythroblasts, while cell types G and H are normoblasts. 

The maturation process of the nuclei appears to be normal, with the gradual clumping of 
the nuclear elements to form deep-staining blocks in the late erythroblastic stage, and finally the 
nucleus becomes small, dense, pyknotic and uniformly stained in the normoblastic state. The 
cytoplasm, on the other hand, fails to develop normally at the early erythroblast stage because 
the normal amount of hemoglobin is not present. The cytoplasm of the erythroblasts decreases 
in quantity as would be expected but remains basophilic. Only an occasional late erythroblast 
shows faint polychromatophilia. The vast majority of normoblasts have acquired but a minimal 
complement of hemoglobin. They remain bluish gray. Another outstanding feature is the pre- 
ponderance of cells in the early and miderythroblastic stages of development. 

The myeloid elements and the megakaryocytes are decreased in total numbers, but the 
distribution of the cell types is normal. 

An estimation of the erythropoietic activity of the bone marrow was made at various times 
in the two subjects with Cooley’s anemia. Such an estimate was made on the assumption that 
a reticulocytosis combined with a relatively constant or slowly falling total cell count indicated 
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rapid delivery of new cells from the bone marrow to the vascular compartment, whereas a 
rapidly falling total erythrocyte count associated with a low reticulocyte value indicated a 
depression of hemopoiesis. It is improbable that a fall in total count is due to an accelerated 
destruction of cells, for “hemolytic crises” have never been observed in these children, and 
whenever the total count was falling the serum bilirubin values have been low. 

The periodic estimations of erythropoietic activity are to be found in table 4. Because the 
children required frequent transfusions, the erythrocyte values usually represent the sum of a 
mixed population composed of transfused cells and those of the subject. The rise or fall of the 
total erythrocyte count was determined on the basis of serial counts which are not shown; only 
total counts accompanied with reticulocyte values are recorded. It is to be emphasized that the 
bone marrow specimens were identical regardless of the degree of apparent erythropoiesis. 


TasBLe 4.—Estimation of Erythropoietic Activity Based on Serial Erythrocyte Counts and 
Reticulocyte Values in Two Subjects with Cooley's Anemia 








Erythrocyte Reticulo- Estimated Serum 
Counts, cytes, Erythropoietic Bilirubin * 
10°/Cu. Mm. % Activity Mg./100 Ml. Other Data 


Born Dec. 1944 
2.85 . Accelerated 
2.32 : Accelerated 
3.18 R Accelerated nies 
4.04 e Accelerated wens Transfusion 
Accelerated 
Depressed 
Depressed 
Depressed 
Depressed 


Depressed 

Depressed 

Depressed 

Accelerated eee 

Depressed 0.75 Marrow aspiration 

Accelerated 1.46 Marrow aspiration 
Born Jan. 2, 1948; 

Depressed no than first admission 


Accelerated thee Marrow aspiration 
Feb. m4 8 Accelerated 
Feb. 6 = Accelerated 
. 14, 1949 Accelerated 
Feb. 15, 1949 Accelerated 
Feb. 16, 1949 Accelerated 
Feb. 17, 1949 Accelerated 
Feb. 18, 1949 Accelerated wither 
Feb. 27, 1950 Depressed 0.12 Marrow aspiration 


te 


ao 


Go po be bo Po OS 
tom w& 





* Indirect van den Bergh reaction obtained from each serum sample. 


Bone marrow activity was not altered by the usual therapeutic use of folic acid, vitamin Biz 
or crude liver extract. Transfusions were the only form of therapy which would materially 
increase the total erythrocyte count. 

Tron balance studies were made on two occasions on the infant with Cooley’s anemia (Vo4) 
when he was approximately 1 year old. The first was done during a period of rapid fall of the 
total erythrocyte count. The second study was done during a period of accelerated erythropoiesis, 
when the total erythrocyte count remained constant and there was a reticulocytosis. The results 
of these studies are reported in table 2. 


COMMENT 


Bone Marrow Activity—The few workers who have studied the bone marrow 
in Cooley’s anemia agree that a hyperplasia of the erythroid elements is present, but 





ee — 
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there is disagreement concerning the distribution of the cell types. Some authors ** 
describe a marked increase in normoblasts, while others ** observed changes in the 
marrow similar if not identical to those seen during a relapse in pernicious anemia. 
Wintrobe ** pointed out that certain findings in Cooley’s anemia were not unlike 
those of pyridoxine-deficient swine. Such animals displayed microcytosis, hemo- 
siderosis and a hyperplastic marrow, with an increase in nucleated red blood cells 
and undifferentiated blast cells. 

From our observations of several samples of marrow we have drawn the fol- 
lowing conclusions concerning the maturation process in Cooley’s anemia. Each 
sample, regardless of the erythropoietic activity, had an erythroid hyperplasia with 
a decrease in the total number of granulocytic and megakaryocytic cells. Differential 
counts of the marrow cells revealed a great preponderance of the early erythro- 
blastic forms. Such a distribution suggests an arrest or delay in maturation at this 
stage. The cell type intermediate between the megaloblast and the erythroblast 
made up 9.5 per cent of the total cell population. It could easily be mistaken for a 
megaloblast, and thus the marrow would be classified as that of a “megaloblastic 
arrest.” The final point concerning the morphological studies of the marrow is the 
apparent inability of the developing red cells to acquire hemoglobin. The nuclear 
elements develop normally throughout the entire maturation process, yet the cyto- 
plasm does not have even a minimal complement of hemoglobin until the late 
erythroblastic or early normoblastic stage. The low mean corpuscular volume and 
mean corpuscular hemoglobin in this disorder attest to this particular defect in the 
maturation process. 

That this anemia is partly a result of a depression of erythropoiesis is supported 
by the correlation of the reticulocyte counts with the total red cell counts. With 
long term observations we found significant changes in the total count indicating an 
imbalance between cell destruction and bone marrow production. With a falling 
erythrocyte count the release of reticulocytes was minimal or absent. On the other 
hand, when the total cell count was increasing or remained constant, there was an 
associated reticulocytosis. Such evidence suggests a periodic depression and 
acceleration of erythropoiesis. 

Though it has recently been demonstrated that the life span of the Cooley anemia 
cell is shorter than normal,'? we have no evidence that the anemia is due to an 


14. Vogel, P., and Bassen, F. A.: Sternal Marrow of Children in Normal and Pathologic 
States, Am. J. Dis. Child. 57:245 (Feb.) 1939. Diwani, M.: Erythroblastic Anaemia with 
Bone Changes in Egyptian Children: Possible Cooley’s Type, Arch. Dis. Childhood 19: 163, 
1944. Fawdry, A. L.: Erythroblastic Anaemia of Childhood (Cooley’s Anaemia) in Cyprus, 
Lancet 1:171, 1944. 

15. Whipple and Bradford.» Baty, J. M.; Blackfan, K. D., and Diamond, L. K.: Blood 
Studies in Infants and in Children: Erythroblastic Anemia; A Clinical and Pathologic Study, 
Am. J. Dis. Child. 43:667 (March) 1932; correction 43 (pt. 1):1221 (May) 1932. 

16. Wintrobe, M. M.; Follis, R. H., Jr.; Miller, M. H.; Stein, H. J.; Alcayaga, R.; 
Humphreys, S.; Suksta, A., and Cartwright, G. E.: Pyridoxine Deficiency in Swine with 
Particular Reference to Anemia, Epileptiform Convulsions and Fatty Liver, Bull. Johns Hopkins 
Hosp. 72:1, 1943. 

17. Hamilton, H. E.; Sheets, R. F., and DeGowin, E. L.: Studies with Inagglutinable 
Erythrocyte Counts: II. Analysis of Mechanism of Cooley’s Anemia, J. Clin. Invest. 29:714, 
1950. 
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acceleration of the hemolytic process. Neither of our patients had hemolytic crises, 
and with a falling erythrocyte count the serum bilirubin levels have been low. Thus, 
it is probable that the balance between cell production and cell destruction is upset 
by a periodic depression or acceleration of erythrocyte production. It appears that 
the anemia in the severe form is due primarily to a failure of the bone marrow to 
deliver enough red cells to the vascular compartment. Such conclusions support 
Cooley’s original contention’ that the severe disorder was not primarily “hemo- 
lytic” but was due to a metabolic defect in red cell maturation. 

The mechanisms responsible for the erythropoietic depression, for the production 
of hemoglobin-deficient cells and for the presence of structurally deficient cells 
with a shortened life span are not known. Since the bone marrow picture is 
compatible with that of a maturation arrest, pyridoxine,’® and in our hands, folic 
acid, vitamin B,, and crude liver extract have been given therapeutic trials in 
subjects with Cooley’s anemia, but in no instance was the hematological status 
improved. Splenectomy does not alter the course of the anemia.** Welch and 
Dameshek reported a moderate amelioration of the anemia in two cases of Cooley’s 
anemia.'* This they attributed to the removal of the “normal inhibitory effect of 
the spleen,” but the anemia in their cases was by no means completely corrected. 

A study of the maturation process and the characteristic erythrocytes in the 
peripheral blood demonstrates a failure of the red cells to acquire a normal com- 
plement of hemoglobin. This particular defect is in all proba'ility not due to the 
factor inhibiting maturation. This contention is made for the following reasons: 
First, many persons with Cooley’s trait have red cells which are as deficient in 
hemoglobin as are the cells of Cooley’s anemia; secondly, such persons (cases Zb2, 
Ca3 and Vol in our series) rapidly replace blood lost by phlebotomy ** with the 
typical hemoglobin-deficient cells. 

Even though the cells in this disorder acquire a small amount of hemoglobin 
during the maturation process, bilirubin appears to be produced in quantities greater 
than would be expected on the basis of the destruction of the circulating erythrocytes. 
The serum bilirubin levels were elevated in seven of eight persons with Cooley’s 
trait. The elevated serum bilirubin values ranged from 1.1 to 9.4 mg. per 100 ml., 
with an indirect van den Bergh reaction. A rapid loss of defective circulating cells 
as the only cause of the bilirubinemia is excluded, for the life span of the erythrocytes 
of patient Ca5 was normal (110 days) and of patient Ca3 shorter than normal 
(85 to 100 days), while the serum bilirubin levels were considerably elevated. It, 
therefore, seems probable that bilirubin is produced from other sources in addition 
to the disintegration of aged erythrocytes. A similar situation obtains in pernicious 
anemia, in which there is more stercobilin in the feces than is accounted for by the 
rate of formation and destruction of the red cells.'® 

Iron Balance Studies—Cooley’s anemia and hemochromatosis have similar 
abnormal deposits of pigment. In each condition there is a large accumulation of 
iron-containing and non-iron-containing pigment distributed throughout the body 
and particularly located in the parenchyma of the liver, pancreas, stomach, salivary 


18. Welch, C. J., and Dameshek, W.: Splenectomy in Blood Dyscrasias, New England J. 
Med. 242:601, 1950. 

19. London, I. M.; Shemin, D.; West, R., and Rittenberg, D.: Heme Synthesis and Red 
Blood Cell Dynamics in Normal Humans and in Subjects with Polycythemia Vera, Sickle-Cell 
Anemia, and Pernicious Anemia, J. Biol. Chem. 179:463, 1949. 
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glands, thyroid, parathyroid, adrenal glands and pituitary." For this reason it was 
thought that the defect in Cooley’s anemia might be an abnormality in iron metabo- 
lism. In hemochromatosis it appears that the increase in total body iron is due 
to a defect in the gastrointestinal mucosa which permiis the unabated absorption 
of iron, even though “physiological saturation” exists.*” Such a defect is thought to 
represent a congenital disturbance in enzyme systems.*! A similar situation is pos- 
sible in Cooley’s anemia. It is unlikely that the excessive accumulation of iron 
in infants who died of the anemia results from accelerated destruction of red blood 
cells, for the iron content of a normal infant at birth is 350 mg.,?* and by the end 
of the first year of life the normal infant will have accumulated only 200 mg. of 
additional iron.** On the other hand, the iron content of the liver of a child with 
Cooley’s anemia uncomplicated by transfusion was 10 times greater than normal.'!® 
The storage of iron may be increased with hemolytic anemia, yet the increase of the 
total body iron is due to an increased iron intake.** Furthermore, hemosiderosis 
following the rapid breakdown of erythrocytes is localized primarily in the reticulo- 
endothelial system,** whereas the spleen and the Kupffer cells of the liver in Cooley's 
anemia contain little pigment.’"” Our iron balance studies in the infant (Zb4) with 
the anemia revealed a normal positive balance. This indicates that there is not an 
avid transfer of iron across the gastrointestinal membrane. These short term 
studies do not exclude the possibility that before birth large accumulations of iron 
occur and that after birth accumulations of small but excessive amounts of iron 
occur as the child grows. There was no significant difference in the net iron bal- 
ance during a period of active erythropoiesis and during another of marrow 
suppression with rapid loss of circulating erythrocytes. Similar observations were 
made in normal infants by Stearns, who has shown that there is no relationship 
between cell destruction and loss of iron from the body.*° 


SUMMARY AND CONCLUSIONS 


Three additional families with hereditary leptocytosis have been studied, with 
clinical, laboratory and genetic observations in agreement with those of others. 
A detailed study of the bone marrow in two subjects with severe Cooley’s 


i 


anemia indicates that there was a maturation arrest in the erythroblastic stage of 
red cell development. Red cells failed to acquire a minimal complement of hemo- 


20. Granick, S., and Michaelis, L.: Ferritin: II. Apoferritin of Horse Spleen, J. Biol. 
Chem. 147:91, 1943. 

21. Krainin, P., and Kahn, B. S.: Hemochromatosis: Report of a Case in a Negro; Dis- 
cussion of Iron Metabolism, Ann. Int. Med. 33:453, 1950. 

22. Camerer, W., and Soldner, F.: Die chemische Zusammensetzung des Neugeborenen, 
Ztschr. Biol. 21:173; 22:529, 1900. 

23. Growth and Development of the Child: III. Nutrition, White House Conference on 
Child Health and Protection, New York, The Century Company, 1932, p. 232. 

24. Finch, C. A.; Hegsted, M.; Kinney, T. D.; Thomas, E. D.; Rath, C. E.; Haskins, D.: 
Finch, S., and Fluharty, R. G.: Iron Metabolism: The Pathophysiology of Iron Storage, Blood 
5:983, 1950. 

25. Finch and others.24 Rous, P., and Oliver, J.: Experimental Hemochromatosis, J. Exper. 
Med. 28:629, 1918. Gladstone, S. A.: Iron in Liver and in Spleen After Destruction of Blood 
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globin until the late normoblastic stage of maturation, whereas development of the 
nucleus of the erythrocyte proceeded normally. 

Estimation of bone marrow activity supports the belief that the anemia in the 
severe form of the disorder is the result of periodic depression of erythropoiesis 


and not of a “hemolytic crisis.” 
Evidence has been presented suggesting the possibility that bilirubin is pro- 
] ss g ) 
duced in some manner other than by the disintegration of aged erythrocytes. 


Short term iron balance studies in an infant with Cooley’s anemia yielded 
normal values. 


Dr. Genevieve Stearns, Department of Pediatrics, College of Medicine, State University of 
Iowa, Iowa City, made the estimations of iron in the balance studies. 





TERRAMYCIN IN TREATMENT OF HUMAN BRUCELLOSIS 
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ONVINCING evidence is now available to indicate that aureomycin and 
chloramphenicol are effective in suppressing the acute manifestations of brucel- 
losis... Substantial numbers of patients have had prompt clinical remissions of the 
acute illness following treatment with both these agents. Despite improvement in 
treatment of the acute infection, however, there remains a serious therapeutic 
problem in the occurrence of an appreciable number of relapses. In the several 
series reported, including those described by us, the rate of relapse has ranged from 
less than one fourth to approximately one half of the total patients treated. Among 
the many factors which may influence the relapse rate is one common to virtually 
all the aforementioned studies, namely, a limitation of the total length of anti- 
microbial therapy to a period of about two weeks or less. In these various studies 
the regimens of therapy were principally determined by the amount of drug avail- 
able, and in the early periods of investigation the supplies were seldom of sufficient 
quantity for prolonged treatment. The occurrence of relapses after such short 
periods of therapy was not particularly surprising in view of the often chronic 
nature of Brucella infection. Moreover, evidence obtained from study of the experi- 
mental infection in animals reveals that use of antimicrobial drugs alone seldom 
results in complete eradication of the disease.” 
From all the observations it was evident that more satisfactory treatment was 
needed, and one logical approach to the problem appeared to be the prolongation 


Presented in part before the Terramycin Symposium of the New York Academy of Science, 
New York, June 16, 1950. 

Dr. Knight was formerly postdoctorate Research Fellow, National Institutes of Health, 
United States Public Health Service. 

From the Laboratory for Research in Infectious Disease, University of Guadalajara 
Medical School, Guadalajara, Mexico, and the Department of Medicine, New York Hospital— 
Cornell University Medical Center, New York. 

1. Spink, W. W.; Braude, A. I.; Castaneda, M. R., and Silva-Goytia, R.: Aureomycin 
Therapy in Human Brucellosis Due to Brucella Melitensis, J. A. M. A. 138:1145-1148 (Dec. 18) 
1948. Knight, V.; Ruiz Sanchez, F.; Ruiz Sanchez, A., and McDermott, W.: Aureomycin in 
Typhus and Brucellosis, Am. J. Med. 6:407-416, 1949. Woodward, T. E.; Smadel, J. E.; 
Holbrook, W. A., and Raby, W. T.: The Beneficial Effect of Chloromycetin in Brucellosis, 
J. Clin. Invest. 28:968-976, 1949. Knight, V.; Ruiz Sanchez, F., and McDermott, W.: 
Chloramphenicol in Treatment of the Acute Manifestations of Brucellosis, Am. J. M. Sc. 
219:627-638, 1950. Knight, V.: Chemotherapy of Brucellosis, Ann. New York Acad. Sc. 
53: 332-344, 1950. 

2. Werner, C. A., and Knight, V.: The Suppressive Effect of Antimicrobial Drugs on 
Brucella Melitensis Infection in Mice, J. Immunol. 65:509-514, 1950. 
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of therapy appreciably beyond the seven to 14 day period. It was reasoned that a 
longer period of artificial suppression of the illness by treatment with an anti- 
microbial agent might allow host defenses time to gain final control of the disease. 

When terramycin was first introduced,’ its resemblance to aureomycin and 
chloramphenicol soon became apparent. On the basis of this similarity it seemed 
probable that terramycin, too, would prove to be beneficial in the treatment of 


brucellosis. 

Accordingly, in January 1950, when abundant supplies of the drug became avail- 
able, an investigation of the treatment of brucellosis with terramycin was begun. 
There were two broad objectives to the program: first, to evaluate terramycin 
in the treatment of the acute manifestations of the illness, and, second, to determine 
the effect of a prolonged period of therapy on the relapse rate. The study was con- 
ducted in Guadalajara, Mexico, a region where there is a high incidence of the 


disease. 
MATERIALS AND METHODS OF STUDY 

Bacteriologic Technic—After the admission of the patient to the series as suspected of having 
brucellosis, duplicate blood cultures were made daily for five days before treatment. After the 
beginning of therapy, cultures were similarly made for another period of approximately five 
days. By this arrangement about 10 daily blood cultures in duplicate were taken on a single 
patient during the period of observation and treatment. On completion of therapy, the patients 
in most cases were followed by means of blood cultures obtained at monthly intervals for three 
months, as well as during the course of any febrile illnesses which suggested a recurrence of 
Brucella infection. 

In the majority of cases the double medium technic of Castaneda * was employed, except that 
carbon dioxide was not added to the flasks. In the study, trypticase-soy agar (a preparation of 
pancreatic digest of casein, papaic digest of soy bean, sodium chloride, dextrose, dipotassium phos- 
phate and agar) and liver infusion medium were used, and the results obtained with the two 
mediums were equally good. 

All cultures isolated were identified by microscopic examination and agglutination in Brucella 
antiserum. Pretreatment strains from each patient were subjected to hydrogen sulfide and dye 
inhibition tests, according to technics described by Huddleson.5 These examinations revealed 
one strain each of Brucella abortus and Brucella suis and seven of Brucella melitensis.® 

Serum specimens were obtained on the occasion of each blood culture, and aliquots were used 
for agglutination reactions. The Brucella antibody titers were determined by the slide aggluti- 
nation method in the early part of the study, but subsequently they were estimated according 
to the macroscopic tube dilution test, with antigen made from a strain of Br. abortus and 
supplied by the Department of Health of Mexico. 

Determination of Drug Susceptibility in Vitro—The susceptibility of Brucella strains from 
the nine bacteremic patients in the study to terramycin, aureomycin and chloramphenicol was 
determined in vitro. The tests were made in trypticase-soy liquid medium by a twofold serial 
dilution technic. The inoculum consisted of a 1: 10 dilution of a 48 hour growth of the organism 
in liquid medium. The minimum concentration of drug completely inhibiting growth after 72 
hours’ incubation was selected as the end point of the test. Carbon dioxide was not added in any 
of these tests. 


3. Finlay, A. C.; Hobby, G. L.; P’an, S. Y.; Regna, P. P.; Routien, J. B.; Seeley, D. B.; 
Shull, G. M.; Sobin, B. A.; Solomons, I. A.; Vinson, J. W., and Kane, J. H.: Terramycin: 
A New Antibiotic, Science 111:85, 1950. 

4. Castaneda, M. R.: A Practical Method for Routine Blood Cultures in Brucellosis, 
Proc. Soc. Exper. Biol. & Med. 64:114-115, 1947. 

5. Huddleson, I. F.: Brucellosis in Man and Animals, New York, Commonwealth Fund, 
1943, pp. 285-293. 

6. Dr. Martha K. Ward, Special Bacteriology Laboratories, United States Public Health 
Service, Chamblee, Ga., assisted in the identification of three of these strains. 
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Other Observations —Determination of leukocyte and erythrocyte counts and hemoglebin 
concentrations was made before, during and after therapy. 

Bioassay of terramycin serum concentrations was made with a twofold serial dilution technic, 
using a strain of Staphylococcus obtained from a patient in Mexico (Staphylococcus epidermidis, 
susceptible to 0.2 to 0.4 microgram of terramycin per cubic centimeter) as a test organism. 

Dosage Regimens.—Eleven patients in this series received initial oral doses of terramycin 7 of 
100 or 150 mg. per kilogram of body weight per day. The drug was administered at six hour 
intervals with the 100 mg. per kilogram dosage and at three hour intervals with the 150 mg. 











Days 
Febrile 
Admission Terramycin Therapy After 
Brucella -—--—_A——_—_——_—_,,__ Start 
Antibody Causative ym./ Mg./Kg./ No. of Treat- 
Patient Age Titer Organism ment Day Day Days ment Comment 
F. Al. 31 20,000" Br. melitensis 10 J 20 1 2.2 Administered intravenously in 0.5 or 
30 1 1.0 Gm. doses 6 days; excellent re- 
40 4 sponse; no serious reactions; bacter- 
50 22t emie relapse 2 wk., retreated 
. melitensis 25 ) 2 Continued Drug stopped because of nausea, 
> drug ———— febrile vomiting and diarrhea; restarted 
00 5 Shr. without any reaction; excellent 
50 therapeutic result 
100 Sustained improvement, occasional 
50 nausea and vomiting 
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Definite therapeutic reaction; excel- 
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Acutely ill; prompt improvement; 
¥ § mild purpurie episode in 2d wk. of 
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Uneomplicated reeovery in excep- 
tionally ill patient 


Uncomplicated recovery 
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. abortus 1 mo. Moderately ill; immediate recovery 
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Long-standing severe arthritis in 
arms and legs, almost completely 
resolved; excellent response 


Afebrile Moderately ill; uncomplicated re- 
at start covery; tolerated drug well 


lyr. Afebrile Severe right orchitis improved spon- 
(12 days atstart taneously during observation; sig- 
febrile) nifieant improvement following 
therapy, however 
Low inter-Severe spondylitis; improved only 
mittent after terramycin and aureomycin 
febrile treatment; inconclusive result 
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* Reciprocal of antibody titer. 
+ Terramycin was given orally during this period. 
t Aureomycin was then given for 10 days. 





per kilogram dosage. After defervescence, all doses were reduced to 50 mg. per kilogram of 
body weight per day and maintained for a total treatment period of 28 days. A single exception 
was in patient A. Ba., who received 150 mg. per kilogram per day for 17 days, after which 
therapy was stopped. The twelfth patient (F. Al.) received terramycin intravenously during the 
initial phase of therapy, but on the sixth day oral administration of the drug was started and 
was continued until a 28 day period of therapy had been completed. 


7. The terramycin used in this study was supplied by Dr. Gladys Hobby, of Chas. Pfizer 
& Company, Inc., Brooklyn, in 0.25 Gm. capsules of the hydrochloride and similar material 
in 0.5 and 1.0 Gm. ampuls for intravenous administration. 





epibertwnersntens 


A. M. A. ARCHIVES OF INTERNAL MEDICINE 


CLINICAL MATERIAL 


The patients constituting the series did not differ from those previously observed in this 
region, where brucellosis is characteristically a severe illness, caused for the most part by Br. 
melitensis. The distribution of patients by age, sex and occupation was consistent with the 
known epidemiological pattern of brucellosis. With but two exceptions the patients were febrile, 
with daily elevations of temperature in most cases to 39 C. (102.2 F.) or more during the period 
immediately preceding treatment. Chilly sensations, weakness, palpitation, night sweats, joint 
pains and backache were frequently reported. Severe headache was not uncommon, although 
evidence of central nervous system involvement was not found. Local complications were seen 
in two patients. One patient with Br. abortus infection was admitted with right-sided orchitis, 
and another patient was found by roentgenographic examination to have severe spondylitis 
involving the fourth and fifth lumbar vertebrae. In table 1 may be seen details concerning the 
course of these patients. 

Diagnosis—The diagnosis was made on the basis of characteristic clinical manifestations 
and elevation of Brucella antibody titers, and in nine patients on the basis of recovery of 
Brucella organisms from the blood. Tests for dermal sensitivity were not employed. In patients 
whose illness suggested other infection, appropriate tests were made to exclude these possibilities. 
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Chart 1.—Prompt improvement followed treatment with terramycin in a patient acutely ill 
with Br. melitensis infection. Bacteremia was present in the fourth 24 hour period of treatment 
despite lack of fever and symptoms. 


























RESULTS 


Course During Therapy.—Striking relief of symptoms was first noted in 11 of 
the 12 patients within a few hours after the start of therapy. By the second day 
of treatment manifestations of acute illness, such as headache, muscle and joint 
pains, malaise and chills or chilly sensations, had almost completely abated. Fever, 
if present, was greatly reduced, and its average duration after the start of therapy 
was only 1.9 days in the nine patients who were febrile on the first treatment day. 
After defervescence, there was usually extreme asthenia which persisted for a few 
days. During the period following defervescence, the appetite improved remarkably, 
and coincidentally there appeared a sense of general well-being which was in great 
contrast to the pretreatment condition. It is indicative of the rapid improvement of 
these patients that despite prolonged periods of illness they were up and about by 
the end of the first week of treatment. During the remainder of their course of 
treatment many patients were able to resume their occupations without difficulty. 
Dramatic relief from crippling arthritis involving hands, arms, shoulders and knees 
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occurred in the one patient in whom this manifestation of the illness was observed. 
Representative examples of the course of the infection in these patients who experi- 
enced prompt clinical remissions may be seen in charts 1 and 2. 

The only patient (A. Ba.) who failed to show prompt clinical improvement 
had signs and symptoms which were chiefly localized to the lower part of the back. 
Roentgenograms revealed extensive bony destruction of the bodies of the third and 
fourth lumbar vertebrae with narrowing of the interspace. There was compression 
of the fourth lumbar vertebra with a wedge-shaped deformity. During 17 days of 
treatment with terramycin there was no clinical or roentgenographic evidence of 
improvement. Following five days without treatment, aureomycin therapy was 
begun. On the fifth day of treatment, there began a gradual improvement in the 
local signs and disappearance of sporadic occurrence of afternoon fever. A week 
later, after continued improvement, the patient left the hospital against advice, and 
further studies were not possible. 
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Chart 2.—This patient had been ill for three weeks before treatment. During the first few 
hours of therapy she experienced an abrupt rise in temperature associated with epigastric pain, 
weakness and tachycardia. These symptoms subsided overnight, however, without discontinuation 
of the treatment, and her subsequent course was one of rapid improvement. The course of this 
illness, caused by Br. suis, did not otherwise differ from that in the larger number of infections 
with Br. melitensis which were studied. Similar reactions have been observed after therapy with 
both aureomycin and chloramphenicol. 


Relapses Following Treatment.—Relapse of the infection in two patients (L. Gr. 
and F. Al.) occurred during the three month period of observation after treatment. 
Both were bacteremic, and both were successfully retreated with terramycin. Their 
course may be seen in charts 3 and 4. 

Side Effects Associated with Terramycin Therapy.—Evidences of intolerance 
observed during therapy were limited to anorexia, nausea and vomiting and diar- 
rhea. In one patient (D. Pr.) who received 100 mg. per kilogram of body weight 
per day, nausea and vomiting were severe, necessitating cessation of therapy. After 
two days, the therapy was restarted at the same dosage, with no further difficulty 
during the remainder of her course. Three other patients were somewhat anorectic 
during the early treatment period, and two of these had sporadic episodes of vomit- 
ing, usually within a few minutes following administration of the drug. There was 
an occasional complaint of a burning feeling in the epigastrium following large 
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doses. These complaints were never severe and were usually relieved by drinking 
a glass of milk. A few patients noted loose stools, but these were not bothersome. 

In another patient (L. Gr.) who was observed to have small areas of purpura 
over the malar eminences during the second week of treatment, studies of peripheral 
blood and determination of clotting and bleeding times, clot retraction and reactions 
to tourniquet tests revealed no abnormalities. The purpuric lesions completely 
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Chart 3.—After start of terramycin therapy, this patient underwent prompt clinical remission. 
He appeared well following 28 days of treatment, but a relapse of his infection with bacteremia 
occurred three weeks after discontinuation of therapy. Retreatment consisted of a daily dose of 


only 25 mg. per kilogram of body weight per day. Rapid improvement followed, and he has 


remained well since. 
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Chart 4.—Rapid improvement followed intravenous therapy of acute brucellosis. Patient was 
afebrile and asymptomatic after 544 days’ treatment by the intravenous route. Serum concen- 
trations of terramycin were as high as 25 micrograms per cubic centimeter. Despite this, a blood 
culture revealed Br. melitensis on the sixth treatment day. Oral therapy was then given until 
a total of 28 days of treatment was completed. Two weeks after discontinuation of treatment, 
the patient sustained a relapse of her infection with bacteremia (not illustrated). She was 
successfully retreated with terramycin. 


resolved in a few days with continued terramycin therapy. It was concluded that 
this episode was a result of the patient’s infection rather than evidence of terramycin 
toxicity. In the remaining patients no evidence of toxicity was observed. 
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Intravenous therapy was given without untoward reaction to one patient in this 
series. It was found that in other patients the material was highly irritating, how- 
ever, and caused pain along the course of veins into which injections were given 


unless it was rapidly introduced. 

Hematological Observations.—On admission, 10 of the 12 patients showed total 
leukocyte counts ranging from 2,800 to 6,000 cells per cubic millimeter, while the 
two remaining patients had counts of 9,000 and 11,000, respectively. Five patients 
had erythrocyte counts of slightly less than 4,000,000 on admission, and the hemo- 
globin determination before treatment suggested mild hypochromic anemia. Five 
patients had lymphocytes constituting 35 to 56 per cent of the cells counted on 
stained smear. By the conclusion of the 28 days’ treatment, however, most of the 
patients had normal, or nearly normal, peripheral blood cell counts. In two patients 
a slight and unexplained eosinophilia was observed following treatment. 

Bioassay of Concentration of Drug in Serum—Terramycin serum concentra- 
tions were determined on 32 specimens of blood taken from nine different patients 


TasLe 2.—In Vitro Sensitivity * of Nine Strains of Brucella to Terramycin, Aureomycin 
and Chloramphenicol 











Terramycin, Aureomycin, Chloramphenicol, 
Species Micrograms/Ce. Micrograms/Ce. Micrograms/Ce, 


Br. melitensis ..........+ yun bes seve ese ae 04 
Br. melitensis 04 
Br. melitensis .. . 0.4 
Br. melitensis ‘ia 0.4 
Br. melitensis ae 0.4 
Br. melitensis oe 04 
Br. melitensis me 04 
Br. abortus .. baee seas 1.6 
Br. 04 


during the first five treatment days. The specimens were drawn each day a short 
time before a scheduled dose of terramycin, whether on a three or six hour schedule. 

It was observed that in general the drug concentrations obtained corresponded in 
magnitude to the size of the dose administered. Concentrations ranging from 0.8 to 
3.2 micrograms per cubic centimeter were obtained with doses of 100 mg. per kilo- 
gram and from 3.2 to 12.8 micrograms per cubic centimeter at doses of 150 mg. per 
kilogram of body weight per day. 

Intravenous therapy resulted in serum concentrations as high as 25 micrograms 
per cubic centimeter following doses of 1.0 to 2.0 Gm. per day. 

Susceptibility of Brucella Strains to Terramycin, Aureomycin and Chlorampheni- 
col.—Strains isolated from nine patients before treatment were tested for their 
susceptibility to the three broad spectrum antimicrobial agents. These results may 
be seen in table 2. From the table it is evident that all these strains were con- 
sistently more sensitive to terramycin than to the other two agents, with terramycin 
usually inhibiting growth in a concentration of 0.4 microgram per cubic centimeter. 
The difference in concentrations required for inhibition ranged from four to sixteen- 
fold, with aureomycin usually being less active than the other agents. It should be 
pointed out, however, that aureomycin is the least stable of the three drugs in vitro, 
and that this property may influence the results in tests requiring incubation for 
several days. 
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Agglutination Reaction in Relation to Therapy.—The Brucella antibody titers 
were followed for several weeks after treatment in the majority of the cases. There 
was a definite trend toward reduction in titer in this interval, and in two cases 
there was an abrupt drop. Such changes have been reported after natural recovery 
from the illness and do not necessarily reflect the effect of therapy. 


COMMENT 


The prompt alleviation of the signs and symptoms in 11 patients in this series 
leaves no doubt that the agent is highly active against the acute manifestations of 
brucellosis. The impression is that the results were as good as those following 
treatment with aureomycin and chloramphenicol. As has been stated, the terramy- 
cin-treated patients required only 1.9 days, on the average, for defervescence, and 
this figure corresponds approximately to the period of fever after therapy in 
aureomycin and chloramphenicol-treated patients." Moreover, it is evident that all 
three of the agents are far superior to the combination of streptomycin and sul- 
fadiazine, the substances in general use before the present drugs were available. 

The size of the daily dose in the present study was large, exceeding 5 Gm. in 
most of the patients during the acute phase of the illness. In only one case was a 
substantially lower dose tried, and that was in the course of retreatment for a 
relapse of the infection. This patient received 1.25 Gm. daily (25 mg. per kilogram 
per day) and promptly improved. In a further investigation by one of us,® it was 
found that doses of 25 mg. per kilogram of body weight per day and less have, 
likewise, proved effective in therapy of the acute illness. At present, then, it would 
seem that doses smaller than those described in this series might be equally effective 
in controlling the acute manifestations of the disease. 

Two patients in this series sustained bacteremic relapses of their infection 
within the three month period of observation following treatment. This constitutes 
an incidence which corresponds with the lowest rate of relapse in the patients 
treated with aureomycin and chloramphenicol. In the present study therapy could 
not be extended beyond four weeks because of practical limitations, the principal 
one being the reluctance of patients to continue treatment for a long period after 
complete relief of symptoms. It was of considerable interest, however, that a four 
week period of treatment was not long enough to eliminate relapses completely, 
and there is no certainty that a longer period would be more successful. More- 
over, in view of the similarity of terramycin to aureomycin and chloramphenicol, 
it is reasonable to suppose that prolonged administration of these agents would 
not result in the elimination of relapses either. 

The present study, therefore, serves to emphasize the primarily suppressive 
action of terramycin in brucellosis and indicates the way in which this property 
limits the effectiveness of this group of compounds. 

Further evidence for the suppressive effect of terramycin in brucellosis is avail- 
able in the observation of persistent bacteremia during treatment. In table 3 may 
be seen data which show that positive blood cultures were obtained for three, four 
and, even, six days after start of treatment. Bacteremia persisting for two or three 


8. Ruiz Sanchez, F.; Ruiz Sanchez, A.; Riebeling, R.; Quezada, M., and Paredes, M.: 
E! tratamiento de la brucelosis aguda con terramicina, Prensa méd. mex. 15: 125-129; 1950. 
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days after the beginning of treatment has been observed in a few studies with aureo- 
mycin and chloramphenicol. 

The use of terramycin in combination with streptomycin (or dihydrostreptomy- 
cin) is an approach to therapy which may offer significant reduction in the rate 
of relapse when compared with the results obtained with terramycin treatment 
alone. Herrell and Barber® have recently reported on 35 patients treated with 
aureomycin and dihydrostreptomycin with no recurrent bacteremias and only one 
symptomatic relapse within a period of three to nine months following treatment. 
Since terramycin therapy alone has approximated the clinical results obtained with 
use of aureomycin alone and studies of Brucella infection in animals indicate that 
streptomycin substantially enhances the effectiveness of terramycin,’® the use of 
this combination in human brucellosis might be as satisfactory as treatment with 
the combination of aureomycin and dihydrostreptomycin. 


TaBLe 3.—Brucella Bacteremia in Nine Terramycin-Treated Patients 
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*4- indicates culture positive in one or both daily duplicate specimens. 0 indicates culture negative after 
20 days’ incubation in duplicate flasks. 


SUMMARY 


Terramycin has proved to be highly effective in the treatment of the acute 
manifestations of brucellosis in 11 patients, nine of whom were bacteremic. One 
patient with severe spondylitis as a complication of brucellosis improved only grad- 
ually ; hence, evidence for the effectiveness of terramycin in this case was considered 
doubtful. The continuation of treatment for a period of four weeks was followed 
in two patients by relapse within three months. Available evidence suggests that 
the use of terramycin in combination with streptomycin might result in substantial 
reduction of the rate of relapse in this infection. 

Second (Cornell) Medical Division, Bellevue Hospital, New York (Dr. Knight). 

Illustrations appear by permission of the New York Academy of Sciences. 


Dr. Carlos Calderon, of the University of Guadalajara, assisted in this study and permitted 
use of his laboratory. 


9. Herrell, W. E., and Barber, T. E.: A New Method for Treatment of Brucellosis, 
J. A. M. A. 144:519-524 (Oct. 14) 1950. 

10. Werner and Knight.2 Herrell, W. E.; Heilman, F. R.; Wellman, W. E., and Bar- 
tholomew, L. G.: Terramycin: Some Pharmacologic and Clinical Observations, Proc. Staff 
Meet., Mayo Clin. 25:183-196, 1950. 
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LIVER CIRRHOSIS 


Relation Between Function and Structure Based on Biopsy Studies 


SHELDON S. WALDSTEIN, M.D. 
HANS POPPER, M.D., Ph.D. 
PAUL B. SZANTO, M.D. 

AND 
FREDERICK STEIGMANN, M.D. 
CHICAGO 


HE RELATION of hepatic structure and function is not well understood at 
present. Certainly they are related ; the problem is to recognize and understand 
the relationship. 

Needle biopsy of the liver is useful in this regard because histologic examination 
can be made to correspond closely in time with functional evaluation. It is recog- 
nized that this procedure may not represent focal disease well,’ that the small 
sample may be misleading in judging the degree of abnormality of certain features,’ 
that processing the specimen may effect histochemical alteration® and that criteria 
for judging abnormality are not yet uniform among observers. 

Several investigators have recently commented on the lack of correlation between 
histologic and functional alterations recognizable by current techniques.* Others 


This study was supported by grants from the Dr. Jerome D. Solomon Memorial Research 
Foundation and from The Committee on Scientific Research of the American Medical 
Association. 

From the Hektoen Institute for Medical Research and the Department of Pathology of Cook 
County Hospital and Northwestern University Medical School and the Department of Medicine 
of Cook County Hospital and University of Illinois College of Medicine. 

1. (a) Gillman, T., and Gillman, J.: A Modified Liver Aspiration Biopsy Apparatus and 
Technique, with Special Reference to Its Clinical Applications as Assessed by 500 Biopsies, 
South African J. M. Sc. 10:53-66 (June) 1945. (b) Kumpe, C. W.; Gall, E. A.; Schiff, L.; 
Molle, W. E.; Safdi, S. A., and Steinberg, H. H.: Needle Biopsy of the Liver: I. General 
Considerations, Gastroenterology 9:672-681 (Dec.) 1947. 

2. Waldstein, S. S., and Szanto, P. B.: Accuracy of Sampling by Needle Biopsy in Diffuse 
Liver Disease, Arch. Path. 50:326-328 (Sept.) 1950. 

3. Baker, J. R.: Some Aspects of Cytological Technique, in Bourne, G.: Cytology and 
Cell Physiology, London, Clarendon Press, 1942, pp. 1-27. 

4. (a) Mateer, J. G.; Hartman, F. W.; Boltz, J. I.; Follis, L. D.; McGraw, A. B., and 
Steele, H. H.: Combined Liver Biopsy and Liver Function Study in 132 Cases of Cholelithiasis 
and 31 Cases of Peptic Ulcer (Operated Cases), Gastroenterology 11:284-302 (Sept.) 1948. 
(b) Patek, A. J., Jr.; Post, J.; Ratnoff, O. D.; Mankin, H., and Hillman, R. W.: Dietary 
Treatment of Cirrhosis of the Liver: Results in 124 Patients Observed During 10 Year Period, 
J. A. M. A. 138:543-549 (Oct. 23) 1948. (c) Klatskin, G., and Yesner, R.: Factors in the 
Treatment of Laennec’s Cirrhosis: I. Clinical and Histological Changes Observed During a 
Control Period of Bed-Rest, Alcohol Withdrawal, and a Minimal Basic Diet, J. Clin. Invest. 
28:723-735 (July) 1949. (d) Post, J., and Rose, J. V.: Clinical, Functional and Histologic 
Studies in Laennec’s Cirrhosis of the Liver, Am. J. Med. 8:300-313 (March) 1950. 
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have concluded that correlations can be found, although they are not numerous.° 
Because perfect correlation cannot be expected in biologic material, it is useful not 
only to study individual cases repeatedly but also to analyze by statistical methods 
a large number of cases to establish trends of association between findings. 

An analysis was recently presented primarily designed to determine which histo- 
logic features have statistically significant association with activity of the cirrhotic 
process (judged by clinical and laboratory methods), and to evaluate the use of 
liver biopsy for recognition of active cirrhosis.® These studies were extended on a 
larger material to (1) investigate in detail and correlate the histologic features with 
each other to find significant grouping; (2) correlate simultaneous clinical and 
laboratory observations to find significant patterns, and (3) correlate these groups 
in an attempt to define structural-functional relationships that in variable time and 
to variable degrees form the disease of hepatic cirrhosis. 


MATERIAL AND METHODS 


From 84 patients with cirrhosis of the liver, 117 biopsy specimens were obtained by the 
Turkel,’ Gillman 1 or Vim-Silverman § needles. The specimens were fixed in Carnoy’s solution ® 
(recently, the addition of acetic acid was omitted) and stained with hematoxylin and eosin and 
Mallory’s aniline blue stains in all cases, and with Gomori’s reticulum fiber and Masson’s 
trichrome stains in many cases. A series of hepatic tests were performed, usually within 48 hours 
of the biopsy, but at most within seven days (table 1). Every determination was not carried 
out in each case. At the same time, various clinical observations were recorded. These were 
arbitrarily dichotomized into normal or abnormal findings for statistical analysis. Borderline 
values were chosen which represented clearcut abnormalities in the tests (table 1) or findings. 

The 15 histologic features considered were graded on the basis of a 0 to 3 + scale without 
knowledge of the clinical or laboratory findings. Grades 0 and 1 + were considered insignificant 
alteration and grades 2 + and 3 + significant alteration. 

The frequency distribution of coincidental findings was determined by use of a punch-card 
system. The distribution of each finding, normal or abnormal, with all other findings, normal and 
abnormal, was determined. The chi-square test for a 2 x 2 table was used as a test of significance. 
Statistical “significance” is a term used to imply that the distribution is not likely due to chance 
alone, but it does not explain the distribution or denote its importance. The value for chi-square 
chosen for the borderline of statistical significance was 3.84, which for one degree of freedom 
indicates a probability of only five in 100 that the observed distribution is due to chance alone. 

When two nonvariables (e. g., the history of alcoholism and the outcome of the case) were 
compared, the maximum sample size was 84, the number of patients. If one or the two features 
compared were variables (e. g., cephalin flocculation and liver cell damage), the maximum sample 
size was 117, the number of separate biopsies and chemical determinations. 


5. (a) Ricketts, W. E.; Lushbaugh, C. C.; Kirsner, J. B., and Palmer, W. L.: Pathologic 
Observations in Portal Cirrhosis, Gastroenterology 14:491-501 (April) 1950. (b) Sherlock, 
S. P. V.: Biochemical Investigations in Liver Disease: Some Correlations with Hepatic His- 
tology, J. Path. & Bact. 58:523-544 (July) 1946. (c) Volwiler, W.; Jones, C. M., and Mallory, 
T. B.: Criteria for the Measurement of Results of Treatment in Fatty Cirrhosis, Gastroenter- 
ology 11:164-182 (Aug.) 1948. (d) Popper, H.; Steigmann, F.; Meyer, K. A.; Kozoll, D. D., 
and Franklin, M.: Correlation of Liver Function and Liver Structure, Am. J. Med. 6:278-291 
(March) 1949. (e) Kinsell, L. W.; Weiss, H. A.; Michaels, G. D.; Shaver, J. S., and Barton, 
H. C., Jr.: The Correlation of Hepatic Structure and Function, ibid. 6:292-308 (March) 1949. 

6. Popper, H.; Waldstein, S. S., and Szanto, P. B.: Correlation of Clinical Features of 
Cirrhosis of Liver with Findings on Biopsy, Am. J. Clin. Path. 20:724-737 (Aug.) 1950. 

7. Turkel, H., and Bethell, F. H.: A New and Simple Instrument for Administration of 
Fluids Through Bone Marrow, War Med. 5:222-225 (April) 1944. 

8. Hoffbauer, F. W.: Needle Biopsy of the Liver, J. A. M. A. 134:666-670 (June 21) 1947. 

9. Carnoy’s solution contains 6 cc. of absolute alcohol, 3 cc. of chloroform, 1 ce. of glacial 
acetic acid and 1 Gm. of ferric chloride. 
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In the following text the word “correlation,” if not modified, is used to mean a statistically 
significant positive correlation, i. e., abnormality of one feature is associated with abnormality 
of the compared feature, and normality of one with normality of the other. Thus, if liver cell 
damage is said to correlate with cephalin flocculation, liver cell damage of grade 2 + or 3 4- 
(abnormal) was associated with cephalin flocculation of 3 + or 4 + (abnormal), and cell 
damage of grade 1 + (not abnormal) with cephalin flocculation of 2 + or less (not abnormal), 


in a statistically significant number of cases. 


RESULTS 


I. Correlation of Histologic Features——The histologic features considered are 
described, and the statistically significant correlations between them are presented. 


A. Liver Cell Damage: Changes in individual liver cells may occur unequally 
in liver disease, and any grading must depend on an estimated average cellular 


TaBLe 1.—Hepatic Tests Used * 








Method Abnormal Values 


Hanger, F. M.: J. Clin. Invest. 18:261- 
269 (May) 1939 

Maclagan, N. F.: Nature, London 154: 
670-671 (Nov. 25) 1944 + 

Kunkel, H. G.: Proc. Soe. Exper. Biol. 
& Med. 66:217-224 (Oct.) 1947 

Howe, P. E.: J. Biol. Chem 
(Nov.) 1921 


Test 
Cephalin-cholesterol flocculation 
3+, 44+ 
Thymo!] turbidity 
Above 5.0 units 
Zine sulfate turbidity 
Above 18.0 units 


Total serum protein 49:109-113 


Below 6.0 Gm./100 ee, 
Below 3.0 Gm./100 ce. 
Above 3.0 Gm./100 ee. 


Serum albumin 

Serum globulin 

Serum gamma globulin Wolfson, W. Q., and others: Am. J. 

Above 1.25 Gm./100 ee. 


Below 1.25 


- Q. 
Clin. Path. 18:723-730 (Sept.) 1948 { 


Howe 
Bloor, W. R., and Knudson, A.: 
Chem. 27:107-112 (Oct.) 1916 


Albumin-globulin ratio 


Total serum cholesterol J. Biol. 
Below 150 or above 


250 mg./100 ec. 


Below 0.60 


Cholesterol ester-total choles- 
terol ratio 

Urinary urobilinogen excretion Watson, C. J., and others: Am. J. Clin. 
Path. 14:605-615 (Dec.) 1944 Below 0.5 or above 3.0 units 


Fecal urobilinogen excretion Below 30 units 


Alkaline phosphatase Bodansky, A.: J. Biol. Chem. 101:93-104 


Sedimentation rate 


Nonprotein nitrogen 


(June) 1933 
Wintrobe, M. M., and Landsberg, J. W.: 
Am. J. M. Se. §89:102-115 (Jan.) 1935 
Micro-Kjeldahl 


Above 10 units 


Above 20 mm./hr. corrected 


Above 30 mg./100 ee. 


* Borderline values represent definite abnormalities and are not necessarily the ones used diagnostically. 
+ As modified by Shank, R. E., and Hoagland, C. L.: J. Biol. Chem. 162:133-138 (Jan.) 1946. 
+ As modified by de la Huerga, J., and Popper, H.: J. Lab. & Clin. Med. 35: 459-465 (March) 1950. 


change. With emphasis on alterations in the nuclear appearance and in the texture 
of the cytoplasm, especially the disappearance of normal basophilia and coagulation 
of cytoplasmic protein, the amount of liver cell damage seen in sections stained with 
hematoxylin and eosin was graded. 

Grade 0 indicates uniformity of cytoplasmic and nuclear appearance in any 
particular area of the lobule. Variations in nuclear size and shape in different por- 
tions of the lobule may be seen normally. This grade was never found in this series. 

Grade 1 + indicates variation in the size and shape of the nuclei and in the 
staining qualities of the cytoplasm in the neighboring cells of the same zone of the 
nodule or lobule. The cytoplasmic variations consist not only of loss of the regular, 
fine granulation of glycogen but also of the appearance of small, irregularly distri- 
buted vacuoles, apparently due to hydropic change. Variation in fat content is not 
considered here (fig. 1 A). 
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Fig. 1—Liver cell damage. A, grade 1 +, slight variation in nuclear size and cytoplasmic 
staining. Cells have distinct borders. B, grade 2 +, marked variation in size; pyknosis and 
ballooning of nuclei. Cytoplasmic variations are more pronounced. C, grade 3 +, extreme 
variations in cytoplasm and nuclei, anuclear fragments and debris. D, coagulation necrosis: 
eosinophilic clumps of coagulated protein. 
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In grade 2 + liver cell damage, some cells show, besides the changes of grade 
1+, one or more of the following cytoplasmic changes: (a) rarefaction with for- 
mation of large (hydropic) vacuoles, which do not give fat reactions; (b) disap- 
pearance of the basophilic hue with hematoxylin and eosin stain (considered to 
indicate loss of pentose nucleic acid'®) and usually combined with absence of 
glycogen; (c) presence of eosinophilic clumps (rarely basophilic) interpreted as 
coagulated protein, so-called coagulation necrosis. This usually involves only parts 
of the cytoplasm of the cell and often is associated with surrounding rarefaction. 
If these clumps occur in branchlike arrangement around the nucleus, they are called 
“hyaline bodies,” which Mallory ** considered characteristic of alcohol cirrhosis. 
The nuclear variations in size are striking, and pyknotic or ballooned nuclei, or 
both, are seen (fig. 1 B). 

Grade 3 + indicates that the changes in nuclei and cytoplasm described under 
grade 2 + are seen in the majority of the cells. In addition, necrosis of liver cells 
may be apparent by anuclear cells and cell fragments, some of which may contain 
basophilic debris from necrotic nuclei (fig. 1 C). 

Liver cell damage correlated with focal necroses, peripheral inflammation, portal 
cellularity, leukocytic reaction and fibroblast proliferation. 

B. Coagulation Necrosis of the Cytoplasm: This feature (described under 
grade 2 + liver cell damage) did not correlate with any histologic feature examined 
(fig. 1D). Although it is one of the signs of liver cell damage, it did not correlate 
with the latter because of the many instances of significant damage without coagula- 
tion necrosis. 

C, Fatty Metamorphosis: In sections stained with hematoxylin and eosin, the 
presence of easily recognizable fat droplets in more than one half of the cells, with 
the fat vacuole occupying the greater part of the cell with displacement of the 
nucleus in at least one fifth of the cells, was designated fatty metamorphosis (2 +- 
or 3+). It was seldom uniform and included circumscribed foci of extensive fat 
accumulation (fig. 2.4). A 1-+ change consisted of the presence of scattered fat 
droplets. Fatty metamorphosis did not correlate with any other histologic feature. 

D. Leukocytic Reaction: The amount of segmented leukocytes in the portal 
fields, in the peripheral area (peripheral inflammation) and in the parenchyma 
(focal necrosis) was summarized as total “leukocytic reaction.” This correlated 
with liver cell damage and the individual features contributing to the leukocytic 
reaction, namely, portal cellularity, peripheral inflammation and focal necroses. 

E. Kupffer Cell Mobilization: Enlargement of the Kupffer cells with widening 
of the cytoplasmic rim may or may not be associated with detachment from the 
sinusoid wall or inclusion of pigments. Therefore, detachment or bile imbibition 
was not graded. Enlargement of more than one half of these sinusoid endothelial 
cells or increase in number, or both, was considered 2 + or 3 + mobilization (fig. 
2B). This feature correlated with portal cellularity and peripheral inflammation. 


10. Szanto, P. B.; Popper, H.; Koch-Weser, D., and de la Huerga, J.: Alterations of 
Cytoplasmic Basophilia in Liver Injury and Its Relation to Serum Proteins, Federation Proc. 
9:345-346 (March) 1950. 

11. Mallory, F. B.: Cirrhosis of the Liver: 5 Different Types of Lesions from Which It 
May Arise, Bull. Johns Hopkins Hosp. 22:69-75, 1911. 
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Fig. 2—A, fatty metamorphosis, grade 3 -+-. B, Kupffer cell mobilization, grade 3 +. Marked 
increase in number; many cells greatly enlarged. C, portal space cellularity and peripheral 
inflammation, grade 3 +. Numerous cells in the portal space, chiefly round cells; many infiltrate 
the periphery of the nodule and obscure the limiting plate. D, proliferation of fibroblasts 
{vesicular nuclei) and fibrocytes (spindle-shaped, dense nuclei) in the portal space. 
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F. Focal Necroses: Characterized by disappearance of isolated hepatic cells 
and replacement by segmented leukocytes, or occasionally by lymphocytes, a few 
small focal necroses may be seen in any liver. Only when at least one such lesion 
was found in each lobule was this feature considered abnormal. It correlated with 
peripheral inflammation, portal cellularity and leukocytic reaction. 

G. Peripheral Inflammation: In cirrhosis segmented leukocytes frequently 
infiltrate the connective tissue trabeculae which are found on the periphery of the 
lobule radiating into the parenchyma. These cells often accompany the smallest 
ramifications of the bile ducts and hepatic arterioles in the connective tissue. When 
they infiltrate from all sides into the periphery of the nodule and obscure the portal 
limiting plate, the lesion is called peripheral inflammation (fig. 2C). It correlated 
not only with focal necroses, portal cellularity, leukocytic reaction and Kupffer cell 
mobilization but also with liver cell damage, altered reconstruction and fibrocytic 
proliferation. 

H. Portal Space Cellularity: This term is used to describe the total number 
of cells without differentiation into cell type (which may be fibroblasts, fibrocytes, 
segmented leukocytes, lymphocytes, plasma cells or histiocytes) in the portal spaces 
and connective tissue trabeculae. The cells often accumulate in and around lym- 
phatics. In normal circumstances a small number of cells may be seen in all portal 
spaces or an increased number in an isolated portal field. Significant portal cellu- 
larity, therefore, indicates greatly increased cellularity, not necessarily uniform, in 
every portal space (fig. 2C). The feature correlated with focal necroses, peripheral 
inflammation, Kupffer cell mobilization, leukocytic reaction, fibroblast proliferation, 
liver cell damage, angiogenesis and scarring of the portal spaces. 

I. Fibroblast Proliferation: Fibroblasts, having vesicular nuclei with loose 
chromatin networks and clearly visible cytoplasm, are frequently seen in small num- 
bers in the portal spaces (grade 1 +). However, an increased formation is assumed 
when fibroblasts in increased numbers are seen in every portal field (grades 2 + 
and 3+; fig. 2D). Proliferation of these cells correlated with portal cellularity, 
liver cell damage, angiogenesis, scarring of the portal space and fibrocyte pro- 
liferation. 

J. Pseudo Bile Duct Proliferation: The origin of lumenless epithelial cords, 
made up of cuboidal to flat cells with dark cytoplasm and found in portal spaces or 
on the periphery of the lobule, is uncertain. They have been considered prolifera- 
tions of the smallest septal bile ducts showing only beginning differentiation, poorly 
differentiated liver cell regenerations or preformed liver cell cords which have 
atrophied.’* It is possible that similar cords may be formed by any or all of these 
processes, as well as by sprouting of amputated portions of bile ducts or liver cords 
(fig. 3.4). The presence of these cords, which resemble bile ducts, did not cor- 
relate with any other histologic feature examined. 

K. Bile Duct Proliferation: Numerous cross sections of interlobular and septal 
bile ducts, with columnar epithelium and easily distinguishable lumens, are often 
seen in cirrhosis (fig. 3B). It is not apparent in single sections whether this 
change is due to sprouting or to tortuous elongation of the ducts. Angiogenesis, 
scarring of the portal field and altered reconstruction correlated with this finding. 


12. Réssle, R.: Entztindung der Leber, in Henke, F., and Lubarsch, O.: Handbuch der 
speziellen pathologischen Anatomie und Histologie, Berlin, Springer-Verlag, 1930, vol. 5, part 1, 
pp. 243-505. 
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Fig. 3.—A, pseudo bile duct proliferation, grade 3 +; numerous lumenless epithelial cords 
in the portal space and on the periphery of the nodule. 8, bile duct proliferation, grade 3 +; 
several cross-sectioned bile ducts with columnar epithelium and distinct lumens. C, angiogenesis, 
grade 3 +-; several vascular lumens in a portal space. D, scarring of portal space; increase of 
hyalinized connective tissue in portal space and trabeculae. 
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L. Angiogenesis: This term is used by Moschcowitz ** to describe the forma- 
tion of a bivenous capillary network by conversion of inflammatory cells into angio- 
blasts. Collapse and destruction of these vessels are considered to lead to fibrosis 
and altered reconstruction. Recent injection studies ** indicate that these small 
vessels connect portal with hepatic veins. Finding more than three such vascular 
lumens in most of the trabeculae was considered significant (fig. 3C). This 
feature correlated with portal cellularity, fibroblast proliferation, bile duct pro- 
liferation and altered reconstruction. 

M. Fibrocyte Proliferation: Occasional fibrocytes, characterized by spindle- 
shaped nuclei with dense chromatin and small cytoplasmic rims, are normally found 
in the portal field. Proliferation of these cells is indicated by the presence of more 
than three per high power field (fig. 2D). This feature correlated with portal 
cellularity, fibroblast proliferation and scarring of the portal spaces. 

N. Scarring of the Portal Spaces: Hyalinization and increase of the connective 
tissue of the portal fields, which may extend into the lobular parenchyma or may 
connect portal with central fields, were considered significant only if they were 
fairly uniform throughout the section (fig. 3D). Wide bands of connective tissue 
were not encountered in this series. Portal scarring correlated with portal cel- 
lularity, fibroblast and fibrocyte proliferation, bile duct proliferation and altered 
reconstruction. 

O. Altered Reconstruction: This term describes the result of a process, prob- 
ably starting with separation of part of the lobule by connective tissue trabeculae 
and followed by proliferation of the separated part, that ends with “pseudolobules” 
(“nodules” or “adenomas”) replacing the original lobule. Pseudolobules often 
are separated completely by connective tissue septums and are not arranged around 
central veins. Required for the diagnosis of cirrhosis, some degree of altered recon- 
struction was observed in every specimen. In this study, therefore, specimens in 
which at least one third of the original architecture of the parenchyma was obscured 
by altered reconstruction (grade 2+ and 3-++) were compared with those in 
which less than one-third was obscured (grade 1+). With this division, altered 
reconstruction correlated with angiogenesis, bile duct proliferation, scarring of the 
portal spaces and peripheral inflammation. 

II. Grouping of the Histologic Correlations——The correlations appeared to 
divide the features into distinct groups when arranged and plotted against one 
another (fig. 4). Coagulation necrosis, which showed no correlations, was placed 
next to liver cell damage because it is one finding used to grade liver cell damage. 
Pseudo bile duct proliferation, which also did not correlate with other features, was 
placed with bile duct proliferation. 

As seen in figure 4, the features fall into four groups. The first group, consisting 
of liver cell damage and coagulation necrosis, correlated with several inflammatory 
features but with none of the features of the third group, which consisted of pseudo 
bile duct and bile duct proliferation, fibrocyte proliferation, angiogenesis, altered 
reconstruction and scarring of the portal spaces. The features of the second 
(“inflammation”) group almost completely correlated with each other and with 


13. Moschcowitz, E.: Laennec Cirrhosis: Its Histogenesis, with Special Reference to the 
Role of Angiogenesis, Arch. Path. 45:187-215 (Feb.) 1948. 
14. Popper, H.; Elias, H., and Petty, D. J.: To be published. 
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features of both the first (“liver cell damage”) and third (“scarring”) groups. 
Fatty metamorphosis, which did not correlate with other histologic features, was 
considered separately for reasons discussed below. 

III. Correlation of Biochemical Tests—The apparent grouping of histologic 
features led to an examination of whether the results of the biochemical tests in 
like manner fall into related groups, and, if so, with which features of each histo- 
logic group they correlate. 


1.LIVER CELL DAMAGE 
2. COAGULATION NECROSIS 





3.LEUKOCYTIC REACTION 

4. KUPFFER CELL MOBILIZATION 
5 FOCAL NECROSES 
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7.PORTAL SPACE CELLULARITY 
8.FIBROBLAST PROLIFERATION 
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Fig. 4.—Coincidence of individual histologic features. Each dot indicates a statistically 
significant correlation between the respective features. The line connects the points at which each 
feature is compared with itself. 
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Fig. 5.—Coincidence of individual biochemical findings. For explanation, see legend to figure 4. 


Table 1 lists the values for each test which were considered significantly abnor- 
mal in this analysis. The correlations between the test results are plotted in figure 5. 

It can be seen that the majority of the correlations were between the flocculation 
reactions and the serum protein levels. The cephalin cholesterol flocculation, thymol 
turbidity and zinc sulfate turbidity correlated not only with each other but also 
with the total and gamma globulins and the albumin to globulin ratio. Ail but zinc 
sulfate turbidity correlated with albumin as well. The latter correlated with total 
globulin (and thereby with the albumin to globulin ratio) and with total serum 
protein. The other results did not correlate. 
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The correlations between the results of the biochemical tests and the histologic 
features (fig. 6) can be summarized as follows: 

Group 1: “Liver Cell Damage”: Liver cell damage correlated with the floc- 
culation reactions and serum proteins. Coagulation necrosis did not correlate with 
biochemical results. 

Group 2: “Inflammation”: Two features of this group (portal cellularity and 
peripheral inflammation) correlated with some flocculation reactions and serum 
proteins. Focal necroses correlated with fecal urobilinogen excretion. 

Group 3: “Scarring”: Angiogenesis correlated with serum albumin and total 
protein. Altered reconstruction correlated with serum albumin. 

Group 4: “Fat”: Fatty metamorphosis did not correlate with any biochemical 
findings. 

IV. Analysis and Correlation of Clinical Findings.—There were 50 men and 
34 women in this group of patients, of whom 66 were white and 18 Negro. The 
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Fig. 6.—Correlations between the results of individual biochemical tests and the histologic 
features. The numbers along the abscissa refer to the histologic features as listed in figure 4. 


mean age for the men was 51.1 years, for the women 41.2 years; the whites were 
older (mean age, 50.2 years) than the Negroes (mean age, 35.6 years). 

Seven patients gave a history of jaundice in the past that did not appear related 
to the cirrhosis, and 36 patients denied previous jaundice. Previous jaundice did 
not correlate with any clinical finding considered. 

The duration of illness on admission was under one month (acute) in 36 per 
cent, one to six months (subacute) in 27 per cent and over six months (chronic) 
in 37 per cent. 

Alcoholism: In this series 63 patients (82 per cent) were chronic alcoholics. 
The type of liquor was not considered in the analysis. The only clinical features 
which correlated with alcoholism were ascites and “hyperestrogenism” (v.i.). 


Jaundice: A serum bilirubin level of 2 mg. per 100 cc. was chosen to determine 
the presence of jaundice. Eighty-one per cent of the patients had at least this degree 
of jaundice at some time during the hospital stay. When considered in this way, 
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there was no correlation with the other clinical features which were studied, with 
the response to therapy or with the eventual outcome of the case. Certain other 
analyses of jaundice are considered in the following paragraphs. 

Ascites: If the presence of ascites was doubtful, it was considered absent. Of 
the patients 47.5 per cent had ascites at some time during the hospitalization. 
Ascites correlated with alcoholism. It was the only finding that correlated with 
response to therapy, which was more frequently unfavorable when ascites was 


present. 

Ascites did not correlate with jaundice. From the data presented above, jaundice 
was present in more patients than was ascites. Ascites was present in half of the 
patients with, and in half of those without, jaundice. 

In addition to analyzing the relation of jaundice and ascites occurring at any 
time in the entire hospital stay, their relation at the time of biopsy was recorded in 
114 instances. Jaundice and ascites were both present or both absent in 51 per 
cent; jaundice was present alone in 32 per cent and ascites alone in 17 per cent. 
This distribution is not statistically significant, and the association of the two find- 
ings due to chance distribution alone could not be considered unlikely in this series. 

Hepatosplenomegaly: Hepatomegaly and splenomegaly correlated only with 
each other. The liver was palpable in 92 per cent and the spleen in 36 per cent of 
the instances in which they were sought. 

Hemograms: The red blood cell counts varied from 1,960,000 to 5,300,000 per 
cubic millimeter, with a mezn of 3,500,000 per cubic millimeter. The color index 
was between 0.8 and 1.0 in 78 per cent, below 0.8 in 15 per cent and above 1.0 in 
7 per cent. On qualitative examination of the blood smear, macrocytosis was 
noted in 56 per cent of the cases and targeting of the red cells in 24 per cent. In 
one instance each, stippled red cells and nucleated red cells were noted. A red 
cell count below 3,600,000 per cubic millimeter or a hemoglobin concentration below 
75 per cent was found in 47 per cent of the cases. A white cell count above 10,000 
per cubic millimeter was found in 22 per cent of the cases. In only six instances 
was the white cell count below 5,000 per cubic millimeter. Anemia and leuko- 
cytosis did not correlate with other clinical features or with each other. 

Hyperestrogenism: This term was chosen to indicate spider nevi, palmar 
erythema and gynecomastia (the last in the men only) in view of the currently held 
opinion that these signs appear if the liver is faulty in the detoxification of estrogens. 
Pectoral alopecia and female type escutcheons were not considered, since they are 
poorly evaluated in older men. The only clinical feature correlated with hyper- 
estrogenism was alcoholism. 

Response to Therapy: For convenience of analysis, patients who showed 
improvement or recovery as judged by clinical and biochemical examinations at the 
end of the hospital stay were considered as having made a satisfactory response to 
therapy (regardless of kind). Those whose condition was static or deteriorating at 
this time, or who had died in the hospital, were considered as having made an 
unsatisfactory response. 

Ascites was the only finding correlated with the response to therapy. Although 
jaundice did not, by itself, correlate with this evaluation, jaundice with ascites 
appeared to carry further prognostic significance. When both jaundice and ascites 
were present at some time during the hospital stay, not necessarily simultaneously, 
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42 per cent of patients responded favorably by the time of discharge, but, when 
one or both were absent, 80 per cent responded favorably (fig. 7). Considered from 
another viewpoint, 64 per cent of patients with unfavorable responses had had both 
findings during the hospital stay, whereas this was true in only 25 per cent of the 
patients with favorable response. Thus, it appears that the presence of both 
jaundice and ascites offered a poorer prognosis than the presence of either alone 
or neither. 

Outcome: The outcome of the patient to date was considered satisfactory if 
the disease was judged arrested, latent or healed. It was considered unsatisfactory 
if the patient, subsequent to the hospital stay during which the biopsy specimen 
was taken, failed to improve; relapsed in symptoms, jaundice or ascites; had to be 
readmitted to the hospital; or died. Forty-seven patients have remained under 
observation or are known to be dead. 

In these, neither jaundice nor ascites as an antecedent factor was correlated with 
eventual outcome. Thirty-three per cent of patients who had both jaundice and 
ascites during hospitalization have done satisfactorily, but 50 per cent of patients 
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Fig. 7—Percentage of patients with jaundice, with ascites and with combinations of jaundice 
and ascites during hospital stay who made a satisfactory response to therapy by the time of 
discharge from the hospital. Plus sign indicates finding present. In the last (combined) group, 
“both” indicates jaundice and ascites were found, and “not both” indicates only one or neither 
was found during hospitalization. 


who did not have both findings have done well (fig. 8). Of the patients with a 
favorable outcome, 35 per cent had had both jaundice and ascites ; of those with an 
unfavorable outcome, 52 per cent had had both. There was high correlation 
between the condition at discharge and eventual outcome. No other clinical feature 
correlated with the outcome. 

V. Correlation of the Clinical Findings with Biochemical Reactions and Histo- 
logic Groups.—The following appeared to be important correlations between the 
clinical findings and the results of the biochemical tests and the histologic features 
(figs. 9 and 10). 

Previous jaundice correlated with fatty metamorphosis, but with no other histo- 
logic feature or any biochemical test result. 

Alcoholism correlated with total protein and with altered reconstruction, bile 
duct proliferation and fatty metamorphosis. 

Jaundice: For the correlation between this feature and the biochemical and 
histologic findings, all 117 chemical profiles and observations on biopsy specimens 
were used. Groups divided by two levels of serum bilirubin were analyzed: above 
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and below 2 mg. per 100 cc. (jaundice of all degrees) and above and below 8 mg. 
per 100 cc. (high jaundice). 

Jaundice of all degrees (above 2 mg. per 100 cc.) correlated with results of 
many biochemical tests, namely, the flocculation reactions, serum proteins, choles- 
terol ester to total cholesterol ratio, fecal urobilinogen excretion and serum alkaline 
phosphatase. The only histologic feature which correlated with jaundice was liver 


cell damage. 





Fig. 8.—Percentage of patients with jaundice, with ascites and with combinations of jaundice 
and ascites during hospital stay who have had a satisfactory course to date. Plus sign indicates 
finding present. In the last (combined) group, “both” indicates jaundice and ascites were found 
and “not both” indicates only one or neither was found during hospitalization. 
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Fig. 9.—Correlations between individual clinical and biochemical findings. 


High jaundice (above 8 mg. per 100 cc.) correlated with the cholesterol ester 
to total cholesterol ratio, serum alkaline phosphatase and fecal urobilinogen excre- 
tion. There was no correlation with liver cell damage because the group with less 
than 8 mg. per 100 cc. of serum bilirubin also had liver cell damage. However, no 
patient with high jaundice failed to show liver cell damage of 2 + to 3+ degree, 
and 75 per cent had 3 + liver cell damage. High jaundice correlated with coagu- 
lation necrosis and fatty metamorphosis. 
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Ascites: Among the biochemical test results this finding correlated only with 
total protein and serum albumin levels. Ascites, when considered as present or 
absent at some time during the hospital stay, correlated with portal cellularity, 
pseudo bile duct proliferation, angiogenesis, altered reconstruction and scarring. 
When considered as present or absent at the time of biopsy, regardless of whether 
it had disappeared spontaneously or as response to treatment, it correlated with 
portal cellularity, angiogenesis and scarring. 

Liver cell damage correlated with jaundice, was independent of ascites and was 
independent of combined jaundice and ascites. Jaundice and ascites, independently 
or combined, were not related to fatty metamorphosis. 

Response to Therapy: The serum albumin, albumin to globulin ratio, fecal 
urobilinogen excretion and alkaline phosphatase levels correlated with the response 
of the patient by the time of discharge from the hospital. The only histologic feature 
which correlated with this clinical evaluation was coagulation necrosis. 
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Fig. 10.—Correlations between individual clinical findings and gg features. The num- 
bers a the abscissa refer to the histologic features as listed in figure 


Outcome: The serum albumin and albumin to globulin ratio were the only 
results of biochemical tests correlated with the outcome of the cases to date; no 
histologic feature correlated. 

COMMENT 

It should be emphasized that these statistical correlations are necessarily based 
on arbitrarily graded histologic and clinical data. They speak only for associations, 
no matter how indirect, and do not imply causal relationships. They are presented 
to define associations of findings, not to explain them. Finally, it should be kept 
in mind that these correlations represent the usual picture and may not hold true 
in individual cases. 

Moschcowitz has postulated the histogenesis of cirrhosis to consist of transfor- 
mation of an inflammatory reaction into a fibroblastic and an angioblastic process 
(similar to that found in primitive mesenchymal and wound granulation tissue), 
leading to the formation of new bivenous capillaries, some of which collapse and 
form fibrous strands, connective tissue and sclerosis.’* In cirrhosis, as in many 
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chronic granulomas, connective tissue is “part of the reparative process inherent in 
the concept of inflammation.” !* An important consideration is the origin of the 
inflammation. Moschcowitz believes this to be an exudative phase following fatty 
metamorphosis, and not the result of cellular necrosis.'* Karsner conceives of cir- 
rhosis as a diffuse, chronic inflammatory process, “initiated by injury and leading 
to proliferative response.”"* Kinsell and his co-workers recently stated their belief 
that hepatocellular damage is crucial to the development of fibrosis, and that there 
is lack of association between fat and hepatocellular damage.*® Koch-Weser and 
associates have shown in experimental animals the independence of fatty meta- 
morphosis and cellular necrosis.*7 On the other hand, Hartroft believes atrophy of 
pathologic fatty cysts in the centrolobular area followed by their replacement with 
fibrous connective tissue is the mechanism by which cirrhotic Jesions develop.'* 
Gillman and Chaikoff conclude: “It would seem that the parenchymal cells and the 
supporting tissues of these organs, while frequently reacting simultaneously, are 
nevertheless two independently reacting systems.” *° 

From the analysis of the correlations of the individual histologic features in this 
material, four groups are delineated: (1) liver cell damage; (2) inflammatory 
features; (3) features related to scarring, and (4) fatty metamorphosis. The 
inflammatory features correlate with liver cell damage, as well as with features 
related to scarring ; ctherwise, these groups do not intercorrelate. This is in keeping 
with the hypothesis that in human cirrhosis liver cell injury initiates an inflammatory 
response that leads to fibrosis, sclerosis and distorted reconstruction of lobular 
architecture. This does not exclude other hypotheses, among them that yet unknown 
factors simultaneously induce liver cell injury and inflammation by separate 
mechanisms. ; 

Unlike the histologic features, the biochemical and clinical findings do not form 
such clearly defined groups. The biochemical correlations form only one group of 
closely related findings, namely, the flocculation reactions and serum protein values. 
This is in keeping with work of other investigators,?? who have shown the impor- 
tance of the interplay of serum albumins and globulins in the production of 


15. Moschcowitz, E.: Relation of Lymphocytic Infiltration of Inflammatory Origin to 
Angiogenesis, Arch. Path. 49:247-266 (March) 1950. 

16. Karsner, H. T.: Morphology and Pathogenesis of Hepatic Cirrhosis, Am. J. Clin. Path. 
13:569-606 (Nov.) 1943. 

17. Koch-Weser, D.; Farber, E., and Popper, H.: Fatty Liver With and Without Necrosis: 
Histological and Biochemical Investigations, Arch. Path., to be published. 

18. Hartroft, W. S.: Accumulation of Fat in Liver Cells and in Lipodiastaemata Preceding 
Experimental Dietary Cirrhosis, Anat. Rec. 106:61-87 (Jan.) 1950. 

19. Gillman, T., and Chaikoff, I. L.: Pathogenesis of Experimental Hepatic Fibrosis and 
Cirrhosis in the Dog, Arch. Path. 48:67-84 (July) 1949. 

20. Recant, L.; Chargaff, E., and Hanger, F. M.: Comparison of the Cephalin-Cholesterol 
Flocculation with the Thymol Turbidity Test, Proc. Soc. Exper. Biol. & Med. 60:245-247 
(Nov.) 1945. Maclagan, N. F.: Flocculation Tests: Chemical and Clinical Significance, Brit. 
M. J. 2:892-896 (Nov. 20) 1948. Spellberg, M. A.; Cohn, C.; Wolfson, W. Q., and Shore, C.: 
Serum Globulin Fractions as an Index of Hepatic Dysfunction, Gastroenterology 14:11-19 (Jan.) 
1950. de la Huerga, J.; Popper, H.; Franklin, M., and Routh, J. I.: Comparison of the Results 
of Gamma Globulin and Zinc Sulfate Turbidity Tests with Electrophoretic Determination of 
Gamma Globulins, J. Lab. & Clin. Med. 35:466-474 (March) 1950. Greene, C. H.: Liver and 
Biliary Tract: A Survey of Tests for Hepatic Function; The Use of the Hepatic Star in the 
Differential Diagnosis of Jaundice, Arch. Int. Med. 86:743-788 (Nov.) 1950. 
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flocculations. The remainder of the results of tests used shows no important relation 
with this group of reactions or with each other. The clinical findings, by and large, 
were not significantly associated with each other. 

Certain important correlations are found, however, between these clinical and 
biochemical findings and the histologic groups. The flocculation-protein group of 
reactions correlates with liver cell damage and, to a lesser extent, with some elements 
of inflammation. Jaundice, in general, correlates with liver cell damage. High 
degrees of jaundice, as well as anemia, correlate with one type of severe liver cell 
damage, namely, coagulation necrosis. Jaundice is related to the flocculation-protein 
reactions. Other findings, such as abnormal cholesterol ester to cholesterol ratios 
and alkaline phosphatase levels, which have been considered evidence of altered 
lever cell function *! although not directly correlated with liver cell damage, are 
correlated with jaundice. Ascites and alcoholism, on the other hand, are correlated 
mainly with features of the scarring group. Ascites also correlates with portal 
cellularity. Hypoproteinemia and hypoalbuminemia, the only biochemical findings 
that correlate with ascites, are also the only ones that correlate with features of the 
scarring group. Hyperestrogenism, which correlates with alcoholism, also correlates 
with one feature of the scarring group. 

Various explanations for these associations can be made. For example, appear- 
ance of positive flocculation reactions has been attributed to increased production 
of serum globulins (especially gamma globulins) by stimulated hepatic mesenchymal 
cells and to the alteration or diminution, or both, of serum albumin by damaged 
epithelial liver cells, ** factors found to be statistically related here. Among the many 


factors in the production of ascites ** which are pertinent to this study are decreased 
oncotic pressure due to hypoalbuminemia ** and increased portal pressure due to 
scarring *° or to altered reconstruction.** Further discussion of the possible (or 
probable) meaning of the correlations, however, is not warranted. Many explana- 
tions are conceivable, and the exact pathogenesis of most remains to be determined. 


The association of these clinical, biochemical and histologic observations is 
important for the clinical evaluation of the stage of the cirrhotic process. Moon con- 
sidered active cirrhosis to consist of parenchymal degeneration with inflammation, and 
latent or healed cirrhosis to consist of dense connective tissue without parenchymal 


21. White, F. W.; Deutsch, E., and Maddock, S.: The Comparative Value of Serial Hip- 
puric Acid Excretion, Total Cholesterol, Cholesterol Ester and Phospholipid Tests in Diseases 
of the Liver: I. The Results of the Tests, Am. J. Digest. Dis. 6:603-610 (Nov.) 1939. Jones, 
C. A.: A Clinical and Laboratory Study of Plasma Lipids in Obstructive Jaundice and Several 
Types of Hepatic Disease, ibid. 9:1-13 (Jan.) 1942. Rapoport, S.: Increased Serum Phosphatase 
and “Hyperprothrombinemia” in Infectious Hepatitis of Children, Proc. Soc. Exper. Biol. & Med. 
62:203-207 (June) 1946. 

22. Popper, H., and Schaffner, F.: Hepatic Tests, in Dock, W., and Snapper, I.: Advances 
in Internal Medicine, Chicago, Year Book Publishers, Inc., 1950, vol. 4, pp. 357-443. 

23. Snell, A. M., in Discussion on Symposium on Hepatic Circulation, Proc. Staff Meet., 
Mayo Clin. 25:36-38 (Jan. 18) 1950. 

24. Post, J., and Patek, A. J., Jr.: Serum Proteins in Cirrhosis of the Liver: I. Relation 
to Prognosis and to Formation of Ascites, Arch. Int. Med. 69:67-82 (Jan.) 1942. 

25. Himsworth, H. P.: Lectures on the Liver and Its Diseases, Cambridge, Mass., Harvard 
University Press, 1947. 

26. Kelty, R. H.; Baggenstoss, A. H., and Butt, H. R.: The Relation of the Regenerated 
Liver Nodule to the Vascular Bed in Cirrhosis, Gastroenterology 15:285-295 (June) 1950. 
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degeneration or inflammation.** Kinsell and his co-workers considered hepato- 
cellular damage and phagocytic cell infiltration an index of activity, and fibrosis and 
hepatocellular damage a measure of the extent and duration of the cirrhotic pro- 
cess.*° Volwiler, Jones and Mallory showed disappearance of fat and liver cell 
necrosis with clinical improvement without change of fibrosis.*© Sherlock stated 
cirrhosis “could not be detected in the absence of acute liver cell destruction.” *” 
We recently showed that clinical and biochemical activity best reflects liver cell 
damage and that the inflammatory features usually present in active cases probably 
accompany the liver cell damage but are not, of themselves, directly responsible for 
the clinical and biochemical changes of the activity.® 

Table 2 summarizes the major clinical and biochemical findings which correlate 
with the histologic features. These findings may, in the majority of cases, help the 
clinician predict the pathologic process (except possibly fatty metamorphosis) that 


TaBLeE 2.—Major Clinical and Biochemical Findings Which Correlate with Various Features 
of the Histologic Groups 
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Liver Cell 
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Jaundice x 
High jaundice x 
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is present in the liver and thus aid in the estimation of the stage and activity of 
the cirrhotic lesion. In keeping with the observations of others, our results indicate 
that the histologic findings at any one time have little long term prognostic signi- 
ficance.*” For the time being, prognosis is best judged on the clinical grounds that 
have been established.** 
SUMMARY 

Various clinical, biochemical and histologic findings in hepatic cirrhosis were 
studied in 117 instances in 84 patients and were analyzed statistically to (1) deter- 
mine whether the histologic features tend to be related with each other in distin- 
guishable groups; (2) correlate simultaneous clinical and biochemical findings to 


27. Moon, V. H.: Histogenesis of Atrophic Cirrhosis, Arch. Path. 13:691-706 (May) 1932. 

28. Ratnoff, O. D., and Patek, A. J., Jr.: The Natural History of Laennec’s Cirrhosis of the 
Liver: An Analysis of 386 Cases, Medicine 21:207-268 (Sept.) 1942. Fleming, R. G., and 
Snell, A. M.: Portal Cirrhosis with Ascites: An*Analysis of 200 Cases with Special Reference 
to Prognosis and Treatment, Am. J. Digest. Dis. 9:115-120 (April) 1942. Watson, C. J.: The 
Prognosis and Treatment of Hepatic Insufficiency, Ann. Int. Med. 31:405-423 (Sept.) 1949. 
Douglass, B. E., and Snell, A. M.: Portal Cirrhosis: An Analysis of 444 Cases with Notes 
on Modern Methods of Treatment, Gastroenterology 15:407-425 (July) 1950. 
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establish patterns, and (3) correlate histologic features with clinical and biochemical 
findings in an attempt to define structural-functional associations in this disease. 

The histologic features were divided into four separate groups: (1) epithelial 
cell damage; (2) related inflammatory features; (3) features related to scarring 
of the portal spaces, and (4) fatty metamorphosis. In addition, the inflammatory 
features were associated with those of liver cell damage and with those of scarring. 

The results of the various biochemical tests did not show significant correlation 
with each other except for the expected association of the flocculation reactions 
with serum protein alterations. The clinical findings were largely independent. 

Liver cell damage correlated with jaundice and the results of the flocculation- 
protein tests. Some inflammatory features correlated with the flocculation-protein 
reactions. The features related to scarring correlated with the serum albumin level, 
ascites and alcoholism. Fatty metamorphosis did not correlate with any biochemical 
finding. It was related to alcoholism and high degrees of jaundice. 

The presence of ascites and hypoalbuminemia was the most important finding 
correlated with response to therapy and outcome of the case. The histologic features 
failed to have significant correlations with these prognostic evaluations. 

A scheme relating the clinical and biochemical findings with the histologic 
groups is presented to assist in the clinical evaluation of the activity and stage of 
the cirrhotic process. 





Case Reports 


PSEUDOMONAS MENINGITIS 
Report of a Case with Recovery After Polymyxin B Therapy 


CLYDE E£. TOMLIN, M.D. 
EMORY UNIVERSITY, GA. 


SEUDOMONAS aeruginosa (Bacillus pyocyaneus) is commonly considered 

an organism of low pathogenicity. Although it lacks invasive properties and is 
usually a relatively avirulent contaminant of wounds, numerous reports of severe or 
fatal infections caused by this bacterium attest to its potential danger. Possible 
sources of infection with Pseudomonas have been syringes and needles,‘ penicillin 
solutions,? catheterization equipment, distilled water,* boric acid solution,* anal- 
gesics, a mercury manometer used in spinal puncture *® and, in one case, a wash 
bottle used in performing a pneumoencephalogram.*® The pathogenic importance of 
Ps. aeruginosa has increased recently as a result of the widespread use of antibiotics 
which suppress gram-positive organisms, thus producing unusually favorable con- 
ditions for growth of gram-negative bacteria. 

Meningitis caused by Ps. aeruginosa is often characterized by an indolent, 
chronic course. This type of meningitis may occur as a localized inflammation of 
the meninges, after lumbar puncture or trauma to the skull, as an extension from 
infected mastoid cells or sinuses or as a complication of generalized sepsis. Of 41 


cases of primary Pseudomonas meningitis reported in 1947, 32 resulted from lumbar 
puncture or other accidental introduction of contaminated substances into the sub- 
arachnoid space.’ Of a total of 40 of these cases in which follow-up observation 
was adequate, death occurred in 22. Twelve of 31 cases in which illness followed 
lumbar puncture had a fatal outcome. On the other hand, of 31 cases of Pseudo- 
monas meningitis secondary to a focus elsewhere, 27 resulted in death and two in 
recovery ; adequate information was lacking in two cases. 


From the Medical Service, Lawson Veterans Administration Hospital, Chamblee, Ga., and 
the Department of Medicine, Emory University School of Medicine, Atlanta, Ga. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result of his 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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In the case presented herein Pseudomonas meningitis developed secondary to 
urinary tract infection and ureteral instrumentation. The meningitis was apparently 
cured by treatment with polymyxin B.* 


REPORT OF CASE 


A. V. S., a 35 year old white male textile worker, was admitted to Lawson Veterans Admin- 
istration Hospital on March 5, 1949, complaining of bitemporal headaches of two weeks’ duration. 
One month prior to admission he underwent endoscopy in another hospital because of renal colic. 
One stone was removed, and others were crushed. A few hours after this procedure he had 
several shaking chills, followed by fever. During the next 11 days he received sulfadiazine, 
1 Gm. three times a day for five days; penicillin, 30,000 units intramuscularly every four hours 
for 11 days, and streptomycin, 0.5 Gm. every four hours for five days. During the hospitalization 
he suffered from severe bifrontal headaches, and, because these continued after his discharge, 
he was admitted to Lawson Veterans Administration Hospital. 

Physical examination revealed a slender, cooperative, alert white man. The temperature was 
98.2 F., the pulse rate 64 per minute and the blood pressure 94/72. The neck resisted anterior 
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Additional laboratory data in a case of Pseudomonas meningitis and urinary tract infection. 
The numbers in solid blocks (BR) refer to the following drugs used in therapy: (1) penicillin 
and sulfadiazine, (2) aureomycin, (3) sulfadiazine and urea, (4) polymyxin B, 240 mg. per day, 
(5) polymyxin B, 180 mg. per day, (6) calcium mandelate, (7) chloramphenicol, (8) caicium 
mandelate and (9) sulfadiazine and urea. 

Plus signs indicate cultures yielded Ps. aeruginosa organisms. 


flexion. Kernig’s sign was absent. The fundi were normal. There were no localizing neurological 
signs. Results of the remainder of the physical examination were noncontributory. 

Lumbar puncture revealed a spinal fluid having a pressure of 260 mm. of water with free 
dynamic equilibrium and 2,500 white blood cells, of which 68 per cent were neutrophils and 
32 per cent lymphocytes. No organisms were seen on Gram or methylene blue stains. Urinalysis 
showed the specific gravity to be 1.005, a negative reaction for albumin and an occasional white 
blood cell. Examination of the blood revealed 10,450 white blood cells per cubic millimeter, 
with 69 per cent neutrophils and 31 per cent lymphocytes. The hematocrit was 38 mm. The 
remainder of the pertinent laboratory data is presented in the following chart and table. 

During the first 12 hours in the hospital the patient was given penicillin, 10,000 units intra- 
thecaily on one occasion and 50,000 units intramuscularly every three hours. He received 1 
Gm. of sulfadiazine every four hours. At the end of that period the patient’s problem was 
reconsidered, and it was thought advisable to discontinue all medication temporarily, while 


8. The polymyxin B was supplied by Dr. Gladys Hobby, of Chas. Pfizer & Company, Inc., 
Brooklyn. 
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the causative organism was isolated from the spinal fluid and sensitivity studies were completed. 
After these procedures had been completed, because of the slight susceptibility of the organism 
to aureomycin, administration of this drug was started in oral doses of 1 Gm. every four hours 
for nine days. During this time the temperature remained elevated and the headaches and 
nuchal rigidity became worse. There was beginning papilledema. Three spinal fluid cultures 
were sterile, but additional cultures yielded Ps. aeruginosa. 

Beginning on March 17 and continuing for almost two months, the patient received 
sulfadiazine, 2 Gm. every four hours, and urea, 30 Gm. every four hours, because of the reported 
benefits of this combination in patients with meningitis that failed to respond to treatment with 
penicillin and with sulfadiazine alone.? Although eight cultures of the spinal fluid were 
sterile, positive cultures were later obtained during this combined therapy. While this treat- 
ment was being administered, hemorrhages appeared in the fundi. Visual fields remained 
normal. The headache became localized to a small area in the right supraorbital area. During 
the middle of April it was felt that a small abscess was probably developing in the right frontal 
lobe. Ventriculograms were normal. The right frontal lobe was needled in several areas, and 
no abscess was found. Smear of the ventricular fluid showed a few gram-negative organisms, 
and culture of this fluid was positive for Ps. aeruginosa. 

From May 9 to 12, 40 mg. (4.5 mg. per kilogram of body weight per day) of polymyxin B 
was given intramuscularly every four hours, and from May 12 to 23, 30 mg. (3.2 mg. per 


Sensitivity of Ps. Aeruginosa from Patient's Spinal Fluid and Urine to Chemotherapeutic Agents 
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Streptomycin 
Aureomycin..... 
Sulfadiazine.... 
Penicillin 
Chloramphenicol 
Methylol streptomycin. . 


* Not inhibited. 


kilogram of body weight per day) every four hours intramuscularly. The patient also received 
5 mg. of the drug, diluted in 8 ml. of saline solution, intrathecally on three occasions. Use 
of this route was discontinued because of severe pain in the legs and on one occasion at the 
site of the injection, appearing at the time of the injection and remaining for approximately six 
hours thereafter. Circumoral and perianal anesthesia appeared about 15 minutes following the 
injection of the drug, this remaining for several days. On the second day of therapy a 
temporary febrile response (elevation in temperature to 101.4 F.) occurred, remaining for four 
hours. A faint trace of albumin, a few coarsely granular casts, many white blood cells and a 
rare red blood cell were present in the urine on several examinations. These abnormalities 
cleared after polymyxin administration was discontinued. The nonprotein nitrogen level 
remained normal throughout. Examination of the peripheral blood during polymyxin therapy 
revealed the white blood cell count to be between 10,000 and 12,000, with a normal differential 
count, the hemoglobin concentration to be 12.0 Gm. and the hematocrit to be 40 mm. The 
patient began to improve on May 16 and continued to do so. Headache subsided, and meningeal 
signs cleared rapidly. Between May 9 and 18 the patient had daily spinal fluid examinations 
and cultures. After May 10 the spinal fluid remained sterile. 

No drug was given between May 24 and June 1. From that time until the patient’s discharge 
from the hospital attempts were made to sterilize the urine, which continued to yield Ps. 
aeruginosa on culture. As shown in the chart, treatment with calcium mandelate, 3 Gm. four 
times a day, was tried on two occasions without success. Although the organism showed no 


9. LaLonda, A. A., and Gardner, W. J.: Effect of Urea on Bactericidal Action of Sulfona- 
mide Drugs: Report of 5 Cases of Bacterial Meningitis, J. A. M. A. 138:406-408 (Oct. 9) 1948. 
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susceptibility to chloramphenicol (chloromycetin®) in vitro, it was decided to try this drug 
in treatment of the urinary tract infection. It was given in doses of 1 Gm. four times a day 
for two days and then in doses of 0.5 Gm. four times a day for six days without benefit. As a 
final trial to clear the urinary infection, sulfadiazine, 1 Gm. every four hours, and urea, 30 Gm. 
every four hours, were again administered. Since July 22 there has been no growth of Ps. 
aeruginosa from the patient’s urine; results of repeated urinalyses have been normal. 

The patient improved strikingly and gained 34 pounds (15.4 Kg.) from the time polymyxin 
therapy was started until he was discharged from the hospital on July 22. He returned to work. 
When he was last examined on Noy. 26, 1949, his only complaints were slight discomfort in the 
right lower abdominal quadrant on urination with nocturia, one or two times a night, and an 
occasional pain in the left retrobulbar space. Slight haziness of the optic disk margins and 
two small hemorrhages in the left fundus were present until the examination of November 26. 
At that time the fundi were normal. The patient no longer complained of pain in the hips 
radiating down the posterior aspects of the thighs, present on previous examinations. 


COMMENT 


Ps, aeruginosa meningitis in this patient apparently resulted from a transient 
bacteremia following crushing and removal of ureteral calculi. The prognosis in 
such instances is exceedingly poor, the mortality rate being 86 per cent in one series." 
I believe that without polymyxin therapy meningitis would have progressed to a 
fatal termination in this case. 

Several chemotherapeutic agents were used. Sulfadiazine, penicillin, strepto- 
mycin and aureomycin were ineffective; signs of meningitis and positive spinal 
fluid cultures persisted after treatment with these drugs. Although therapy with 
the combination of sulfadiazine and urea did not eliminate Pseudomonas organisms 
from the spinal fluid, it seemed to suppress the infection sufficiently to maintain 
life until polymyxin B was available. Recovery after the use of polymyxin 
demonstrates the value of bacteriologic and sensitivity studies in selection of the 
proper therapeutic agent. Unfortunately, the nephrotoxic properties of poly- 
myxin B will limit its clinical usefulness to grave infections for which there is no 
other effective therapy. Serious renal damage did not occur in this patient, but 
painful reactions after intrathecal administration of polymyxin B were so severe 
that only three injections were given by this route. Polymyxin is not detected in 
the spinal fluid of experimental animals in which high serum concentrations of the 
drug are obtained.*® Schoenbach and others report that in one patient suffering 
with purulent meningitis and treated with polymyxin none of the drug was present 
in the spinal fluid, although the antibiotic promptly enters the blood stream after 
intramuscular injections. 

The urinary tract infection was difficult to eradicate. In vitro studies on the 
Pseudomonas organisms recovered from the urine and from the spinal fluid revealed 
no difference in their patterns of sensitivity to the chemotherapeutic agents 
employed. Schoenbach found that detectable amounts of polymyxin appeared in 
the urine 12 hours after institution of intramuscular therapy and that after 24 
hours effective bactericidal amounts were present in the urine.*° However, there 
are other indications that the substance has a high renal threshold, and this possibly 
explains the difficulty in eradicating the urinary tract infection after the meningitis 
subsided." Although intravenous pyelography showed no calculi, it was believed 


10. Schoenbach, E.; Bryer, M. S.; Bliss, E: A., and Long, P. H.: Polymyxin, J. A. M. A. 
136: 1096-1098 (April 24) 1948. 


11. Polymyxin, editorial, New England J. Med. 289:313-314 (Aug. 19) 1948. 





TOMLIN—PSEUDOMONAS MENINGITIS 867 


that some structural damage in the urinary tract permitted persistence of the infec- 
tion. Retrograde pyelography was not performed because of the danger of repeated 
bacteremia. As seen in the above chart, cultures of urine became sterile about two 
months after subsidence of the meningitis. It is not known whether the final course 
of treatment with sulfadiazine and urea was effective or whether the patient ulti- 
mately mobilized his own body defense sufficiently to eliminate the infection. 


SUMMARY 


A case of Pseudomonas aeruginosa meningitis and urinary tract infection fol- 
lowing ureteral instrumentation is presented. The organism was resistant to 
therapy with penicillin, sulfadiazine, streptomycin and aureomycin; treatment with 
these drugs failed to eradicate either the meningitis or the urinary tract infection. 
Strains of Pseudomonas recovered from the spinal fluid and urine were highly 
sensitive to polymyxin B. After three intrathecal injections and 15 days’ intra- 
muscular treatment with polymyxin B, the meningitis was cured, but the urinary 
tract infection was not affected. The organism was resistant to chloramphenicol 
and persisted in the urine after a course of treatment with this drug, and also after 
treatment with calcium mandelate on two occasions. It finally disappeared from the 
urine two months later after a last course of sulfadiazine and urea therapy, whether 
spontaneously or as a result of treatment is not known. Mild nocturia and dysuria 
persist, although the urine was sterile and normal on other examinations. 


ADDENDUM 


On March 27, 1951 the patient was seen because of chickenpox. He was asymp- 
tomatic except for occasional frequency and mild bilateral costovertebral aching. 
Results of physical examination were normal. Urinalysis showed the specific 
gravity to be 1.025, with a trace of albumin, 3 to 7 red blood cells and an occasional 
white blood cell. Culture of the urine yielded Alcaligenes organisms. 

Miss Melissa Winters, Dr. Max Michael Jr. and Dr. John C. Ransmeier aided in the 
preparation of this paper. 
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AROXYSMAL nocturnal hemoglobinuria with chronic hemolytic anemia was 
first described as a clinical entity by Chauffard and Troisier in 1908." Subse- 
quent reports by Marchiafava,’ later amplified by Micheli,* resulted in the eponym 
Marchiafava-Micheli syndrome. A total of 73 reported cases, including 16 post- 
mortem studies, was collected by Marks in 1949. Studies on the pathogenesis of 
the disease have been pursued in recent years by Ham,’ Dacie * and others.’ The 


From the Divisions of Medicine and Pathology of the University of California Medical 
School (San Francisco). 

Since this report was submitted for publication, an excellent review of the historical aspects 
of the disease has appeared: Crosby, W. H.: Historical Review: Paroxysmal Nocturnal 
Hemoglobinuria: A Classic Description by Paul Striibing in 1882, and a Bibliography of the 
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fundamental abnormality appears to reside within or on the surface of the red cell, 
thus rendering it susceptible to external influences not ordinarily reactive on the 


normal erythrocyte. 

In the following report a case of paroxysmal nocturnal hemoglobinuria with 
chronic hemolytic anemia is presented. The outstanding feature was the long history 
of regularly recurring nausea and vomiting associated with abdominal pain. The 
diagnosis was made only a few weeks prior to death. Postmortem observations 


are included. 
REPORT OF CASE 

History.—J. S., a 17 year old white boy, was first seen at the University of California Hos- 
pital on Nov. 10, 1949, complaining of recurrent nausea and vomiting since the age of 10 years, 
intermittent hematemesis, hematuria and fever for one year and pains in the joints for three 
months. He was well until the age of 10 years. At that time, while engaged in the task of 
“shucking” pinto beans on a farm near Marysville, Calif., he became nauseated and generalized 
abdominal pain developed which caused him to stop working. After about three hours he began 
to vomit. He continued to have recurrent nausea and vomiting every 15 minutes to one 
hour, day and night for three to four days. Similar episodes occurred every two to three weeks 
during the subsequent seven years. The attacks were frequently associated with dark-colored 
urine and yellow scleras; occasionally transient brown spots were noted on his face and neck. 
Between attacks he enjoyed good health, with no anorexia, nausea or vomiting. During the 
year before admission to the hospital the episodes of vomiting frequently had a duration of a 
week and were followed by a rise in temperature (to 101 F.), grossly red urine and hema- 
temesis which lasted for an additional several days. These attacks were accompanied with 
pain in the hips bilaterally in the three months preceding admission. 

On Oct. 24, 1944, when he was 12 years of age, the patient was seen at the Marysville 
Clinic, where a blood count showed 3,170,000 red blood cells and 5,450 white blood cells per 
cubic millimeter and 63 per cent (9.1 Gm.) hemoglobin. A differential count was reported to be 
“normal.” The corrected sedimentation rate was 23 mm. per hour. The urine was recorded as 
being “essentially negative.” 

He was seen at the St. Francis Hospital, San Francisco, on Feb. 3, 1947, where roentgeno- 
logic study of the gastrointestinal tract revealed no evidence of disease. The icterus index 
ranged from 15 to as high as 22 units. The resistance of the red blood cells to hypotonic salt 
solution was within the limits of normal. No abnormalities were reported on examination of 
the urine. The red blood cell count was 4,100,000 cells per cubic millimeter; the hemoglobin 
content was 75 per cent, and the white blood cells ranged from 8,700 to 19,100 per cubic milli- 
meter. The patient was discharged February 12. 

On Feb. 21, 1947, he was admitted to the Stanford University Hospital. The icterus index 
was 3, and the urinary reaction for urobilinogen was negative. Numerous allergen scratch 
tests were reported as giving “negative” reactions. A blood count revealed 4,060,000 red blood 
cells and 9,600 white blood cells per cubic millimeter; the hemoglobin content was 68 per cent. 
The thrombocytes (platelets) were 85,260 per cubic millimeter and the reticulocytes 2.3 per 
cent. A urinalysis showed the reaction for albumin to be 1 +; no red cells were seen. An Addis 
count revealed 3,000,000 red cells and 2,000,000 white cells in a 24 hour specimen. No casts 
were reported. The patient was discharged February 27. 

He was seen at the Marysville Clinic in August, October and November 1949, and on 
each visit he complained of pain in both hips. A slight temperature elevation was noted each 
time. An episode of nausea and vomiting occurred November 12. The vomitus contained 
considerable “coffee-ground” material. Ecchymoses on the legs and hematuria of a gross form 
were reported to have appeared. 

First Admission—On Nov. 14, 1949 the patient was admitted to the University of California 
Hospital for further investigation. In addition to the data given above, the following historical 
information seemed to be pertinent. The patient was born and had always lived in Marysville, 
Calif. He had “infantile eczema” until he was 4 years old. In 1947, during one of his attacks 
of abdominal pain with emesis, he was thought to have appendicitis. The appendix was 


STA TON IN AED Sal COLA OR In Po pS 


sages: 





870 A. M. A. ARCHIVES OF INTERNAL MEDICINE 

removed, and the pathologist reported a “normal appendix.” Later, an “allergic dermatitis” 
developed after the administration of sulfonamides for an infection of the upper respiratory 
tract. In December 1948 it was noted that the patient’s periodic attacks began on Friday, 
when fish was served at school. After elimination of fish from the diet, he was symptomless 
for two months. Although he was maintained on this diet, the attacks recurred. There was 
no history of contact with the broad bean Vicia fava. 

The patient’s parents and two siblings were alive and well. None had a history of jaun- 
dice, an enlarged spleen, tuberculosis or metabolic desease. No history of blood disorder 
in the family was obtained. 

Results of Examinations.—Physical examination at the time of admission revealed the 
patient to be a quiet, well nourished and well developed white boy appearing his stated age. 
His weight was 69.8 Kg., his height 173.5 cm. The pulse rate was 80 beats a minute. The 
systolic blood pressure was 110 and the diastolic 70 mm. of mercury. The skin was moderately 
pale; there were no telangiectases. There was no lymphadenopathy. The eyes showed no 
scleral icterus; the pupils and fundi were normal. Examination of the ears, nose, mouth and 
neck revealed nothing unusual. A chest examination disclosed no abnormalities. There were 
no signs of cardiac disorders. The abdomen, extremities, genitalia and rectum presented no 
abnormalities. Complete neurological evaluation revealed no evidence of nervous system 
disease. 

Examination of the blood showed a red cell count of 3,790,000 per cubic millimeter. The 
hemoglobin concentration was 11.3 Gm. (78 per cent), and a white blood cell count was 6,200 
per cubic millimeter. The thrombocytes were 205,000 per cubic millimeter, and the reticulocytes 
were 3.6 per cent. A sternal marrow aspiration was performed. The smear was interpreted 
as showing marked erythroid hyperplasia. The blood Kolmer and Kahn reactions were reported 
as “negative.” The prothrombin concentrations were reported as 120 and 96 per cent on 
two occasions. The resistance of the red cells to hypotonic saline solution was shown to be 
within normal limits. The Coombs test § and the Donath-Landsteiner test gave negative results. 
Frequent quantitative blood bilirubin determinations were within normal limits, except for a total 
indirect bilirubin of 1.1 mg. per 100 cc. on November 27 and a total bilirubin value of 2.3 
mg. on December 5. The blood type was O Rh positive. Roentgenograms of the entire 
gastrointestinal tract revealed no evidence of disease. The electrocardiograms were interpreted 
as normal. 

Course in Hospital—Two attacks of nausea and vomiting were observed while the patient 
was in the hospital. The first began November 16 and terminated November 21. The vomitus 
was watery and bile stained. During this period the white blood cells rose to levels which varied 
between 15,000 and 23,200 per cubic millimeter. There was no rise in temperature. No 
elevation in the excretion of urinary or fecal urobilinogen or change in color of the urine or 
stool was observed. The serum amylase was 151 units. On the day following cessation of this 
attack, the stools were found to produce a strongly positive reaction with guaiac. The 
excretion of urinary urobilinogen rose to 59 mg. in the 24 hour specimen. The red blood cell 
count fell to 3,260,000 per cubic millimeter, with 62 per cent hemoglobin, and the thrombocytes 
decreased from 275,000 to 150,000. The total 24 hour excretion of urinary coproporphyrins 
was 278 micrograms. 

On November 25 the patient’s temperature rose to 39.6 C. (103.3 F.) and he noted pain in 
the hips bilaterally for the first time since admission. This pain persisted throughout the 
remaining period of hospitalization. On November 27 he passed dark brown urine which 
produced a strongly positive reaction when tested for hemoglobin; it contained no red cells. 
The heat resistance test ® was reported to show a positive reaction, and on the following day 
his second attack of emesis began. During this episode the fecal urobilinogen content was 
found to be 376 mg. per 24 hours. Examination of the blood at this time revealed a red blood 


8. Coombs, R. R. A.; Mourant, A. E., and Race, R. R.: In-Vivo Isosensitization of Red 
Cells in Babies with Haemolytic Disease, Lancet 1:264-266, 1946. 

9, Ham.°® Hegglin, R., and Maier, C.: The “Heat Resistance’ of Erythrocytes: A 
Specific Test for the Recognition of Marchiafava’s Anemia, Am. J. M. Sc. 207:624-626, 1944. 
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cell count of 2,740,000 per cubic millimeter, a hemoglobin content of 48 per cent, a white blood 
cell count of 15,650 and a thrombocyte count of 105,000 per cubic millimeter. On December 
5 the red blood cell count had decreased to 1,850,000 per cubic millimeter, with a hemoglobin 
value of 40 per cent. The reaction to the acid hemolysis test of Ham 5» was reported to be 
positive. By December 7 the patient’s red blood cell count had risen to 2,640,000 per cubic 
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Fig. 1.—Results of laboratory examinations during first hospital admission. 


millimeter, with 6.8 per cent reticulocytes. He felt well and had no fever or leukocytosis. He 
was discharged from the hospital, to be followed in the outpatient department. 

Final Admission—On the evening of his discharge from the hospital, December 7, he began 
to suffer from a right-sided headache, involving the occipital, temporal and retrobulbar areas. 
Codeine and acetylsalicylic acid did not completely relieve the headache. His appetite 
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was poor. On December 13 he noted numbness in his left hand and arm, followed by weakness ; 
by that evening he also noted numbness in the left leg. The next morning he had an almost 
complete paralysis of the left arm and leg. At no time did he have loss of consciousness, 
convulsions, projectile vomiting, paralysis of the facial nerve or difficulty in speech. He 
reentered the hospital on December 15, apparently well oriented, and complained of a severe 
headache. Examination at that time revealed him to be pale, drowsy and irritable. He had 
difficulty using his left hand. No papilledema or retinal hemorrhages were noted. There was 
moderate stiffness of the neck, with spasm of the neck muscles. Kernig’s sign was absent 
bilaterally. The deep reflexes were hyperactive bilaterally ; superficial reflexes were hypoactive 
on the left side. Hoffmann and Babinski reflexes, as well as a maintained ankle clonus, were 
obtained bilaterally. 

A lumbar puncture, performed without difficulty, yielded clear spinal fluid with a pressure of 
370 mm. The proteins were 80 mg. and the chlorides 663 mg. per 100 cc. A cell count 
revealed 20 lymphocytes, 3 red blood cells and 3 polymorphonuclear leukocytes per cubic 
millimeter. The administration of heparin and nicotinic acid was begun. 

On the day following, December 16, the patient was found to have complete left-sided 
flaccid paralysis with left homonymous hemianopsia. A second spinal puncture yielded clear fluid 
with an initial pressure of 298 mm. The cell count and results of chemical analysis were 
unchanged. A right stellate ganglion block was performed in an attempt to relieve cerebral 
vascular spasm. This procedure resulted only in transitory motor improvement. The severe 
headache continued. On the afternoon of December 17 the patient began to have left-sided 
clonic convulsions but did not lose consciousness. A spinal puncture again yielded clear spinal 
fluid under increased pressure. A second stellate block was performed. After this procedure, 
no convulsions were noted for four hours. Then, because of the recurrence of convulsions, 
the patient was given amobarbital (amytal®) sodium. He became lethargic as the temperature 
rose to 40.5 C. (104.9 F.). He lost consciousness and died on the evening of December 18. 

Autopsy Observations—The autopsy was performed by one of us (C. P.) 10 hours after 
death. The body was that of a white boy of normal development for the age of 17 years. The 
skin showed pronounced pallor without obvious jaundice. Scattered over the anterior surface 
of the chest and arms were multiple, superficial, scaly brown vesicular lesions, 1 mm. in 
size, which could be scraped off easily, leaving a white, moist excavation in the epidermis. 
The results of external examination were not otherwise unusual. 

The heart weighed 340 Gm. (normal 270 to 360 Gm.). The pericardial cavity contained 
35 cc. of serosanguineous fluid. The epicardium was smooth, glistening and without adhesions. 
The general configuration was not unusual. Microscopically, the myocardial bundles showed 
slight hypertrophy. The endocardium and valves were normal. Grossly, the intima of all 
the arteries, particularly the aorta, was bright pink; however, there were no _ histological 
abnormalities in the intima. 

The pleural cavities were dry and contained some old adhesions. Grossly, the lungs did not 
appear abnormal. Histologically, the alveoli were seen to contain a moderate amount of pink- 
staining material with scattered inflammatory cells and brown pigment-laden macrophages. 
This pigment gave a negative reaction when stained with prussian blue. Organizing thrombi 
were present in the smaller radicles of the pulmonary veins. There were no infarcts. The 
major pulmonary arteries were free of thrombi. 

The liver weighed 2,500 Gm. (normal maximum for this age is 1,600 Gm.). The con- 
figuration was not unusual. The surface was red-brown with irregular yellow streaks. On 
cut surface the lobular pattern was prominent. Many of the smaller radicles of the hepatic 
vein contained thrombi, but the portal vein was free of thrombi. Microscopic examination 
showed that the central veins and sinusoids were filled with blood and that there was patchy 
central and midzonal hepatic necrosis. Bile pigment was seen within the bile canaliculi, and 
some scattered iron-negative brown pigment granules were present in the Kupffer cells.1° 
The gallbladder was not unusual, and the lumen contained about 8 cc. of greenish black bile. 


10. See section on pigment identification. 
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The spleen weighed 400 Gm. (normal maximum is 200 Gm.) and was firm, with a smooth 
and pinkish gray surface. Histologically, the malpighian corpuscles were small and without 


germinal centers. The sinusoids were filled with blood. There was moderate hyperplasia 
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Fig. 2——Photograph showing gross enlargement of the liver with organizing thrombi in 


radicles of the hepatic vein. These are more easily seen in the left lobe. The portal vein 
and radicles were free of thrombi. 


Fig. 3—Photomicrograph of the liver showing sinusoids engorged with erythrocytes. There 
is also a central lobular and midzonal necrosis which occurs in a patchy distribution throughout 
the liver. 


of the reticuloendothelial cells. Thrombi were present in some of the small veins within the 
spleen, although the splenic vein itself was free of thrombi. No infarct was seen. Scattered 
iron-negative brown pigment granules were noted.1° 





874 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Grossly, the abdominal lymph nodes were somewhat enlarged. The microscopic sections 
showed slight reactive hyperplasia and engorgement of small vessels. There were small central 
foci of necrosis. Many of the small veins contained thrombi. 

The gastrointestinal tract appeared normal. The stool was a normal brown. 

The combined weight of the adrenal glands was 11 Gm. (normal). Grossly, the glands 
were not unusual, with the exception of some decrease in the amount of yellow cortical material. 
Histologically, there was thickening of the zona fasciculata at the expense of the zona glomeru- 
losa. The individual cells were larger than normal. 

Both kidneys were moderately enlarged, the right weighing 230 Gm., the left 250 Gm. 
(normal maximum, 200 Gm.). The capsules stripped with ease and revealed unusually dark 
red-brown surfaces which, after fixation in solution of formaldehyde (formalin®), became 
a distinct rust color. Histologically, there was moderate hydropic degeneration of all the 
renal tubules, with a striking accumulation of hemosiderin in the epithelium of the distal loops 
of Henle and the distal convoluted tubules. This pigment occurred as brown granules within 
the epithelial cells and in granular tubular casts. The glomeruli and collecting tubules con- 
tained no pigment and were normal. The pelves and ureters were normal. The bladder was 
distended by slightly turbid dark amber urine. 


Fig. 4—Photomicrograph of dura and midsagittal sinus in cross section showing recent 
vascular thrombi. 


The bone marrow from midfemur, sternum, ribs and vertebrae was actively cellular with 
few fat vacuoles. There was marked erythroid hyperplasia. Megakaryocytes were not promi- 
nent. 

The brain weighed 1,560 Gm. (normal upper limit, approximately 1,450 Gm.). The right 
cerebral hemisphere was slightly larger and softer than the left. There were organizing 
thrombi in the superior sagittal sinus and in the right transverse sinus, which were presumably 
propagated from the thrombi in the subarachnoid veins at the apex of the left cerebral hemi- 
sphere and over the surface of the entire right hemisphere. A purulent exudate followed the 
course of these thrombosed vessels and extended to involve some of the vessels deep within 
the right cerebrum. Microscopically, a focal acute necrotizing vasculitis was observed. This 
was predominantly a phlebitis. There were focal infarcts of the right cerebrum, with peri- 
cellular and interstitial edema, congestion and petechial hemorrhages in the adjacent brain 
tissue. Numerous scattered histiocytes and compound granular microglial cells were noted. 
Many of the neuronal nuclei were swollen and atypical. The medulla was edematous, and 
there was minimal exudation in the surrounding subarachnoid space. 


Pigment Identification—In the present case there was nothing to suggest the presence of 
exogenous pigments. In hematoxylin-eosin preparations all the pigments appeared as granules 
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or crystals of various shades of brown. For practical purposes, the pigments producing a 
positive prussian blue reaction for iron (Gomori’s method, 1936) were considered to be hemo- 
siderins. Hemosiderin in significant amounts was observed in the kidneys but was essentially 
absent from other tissues. A small amount of the prussian blue-negative pigment described 
in the liver and spleen gave a positive Gmelin reaction and, therefore, presumably represented 
hematoidin and/or bilirubin; however, since much of this pigment resisted extraction by con- 
centrated sulfuric acid and was bleached within 30 minutes by 3 per cent hydrogen peroxide 
solution, it was presumably formaldehyde pigment. There was essentially no lipofuscin or 
hemofuscin in any of the tissues, as demonstrated by staining with sudan IV and by Mallory’s 
hemofuscin method. The Lepehne-Picworth hemoglobin method did not yield positive evidence 
of the presence of free hemoglobin. Mallory’s connective tissue stain revealed no increased 
fibrous tissue in the kidneys, liver, spleen, lungs or lymph nodes. Bile pigment in the liver 
was identified by its topographical position in the bile canaliculi. No spectrographic studies 
were made. Accumulation of hemosiderin in the renal tubular epithelium were essentially 
absent in the proximal convoluted tubules, whereas such accumulations were very striking 
at the level of the distal loops of Henle and in the distal convoluted tubules. This observation 
suggests a function of the distal tubular segments in the reabsorption of hemoglobin. 


Fig. 5—Photomicrograph of kidney showing a section stained for hemosiderin by Gomori’s 
prussian blue method. Note hemosiderin deposits (black pigment) localized in the epithelial 
cells of the distal loops of Henle and the distal convoluted tubules. The widespread degenera- 
tion of the renal tubules is not well illustrated in the figure. 


Anatomic Diagnoses—The following is a summary of the significant anatomic observations 
in this case of paroxysmal nocturnal hemoglobinuria with hemolytic anemia: 
A. Multiple venous thrombi 
1. Sagittal sinus, right transverse sinus and right cerebral veins 
a. Multiple cortical and medullary infarcts, right cerebrum 
b. Purulent meningitis 
. Hepatic veins: hepatomegaly 
. Intrasplenic veins: congestive splenomegaly 
. Pulmonary vein radicles: mild diffuse edema of the lungs 
. Focal necrosis in abdominal lymph nodes 
B. Hemosiderin casts in the renai collecting tubules 
1. Hemosiderin staining of the epithelium of the distal loops of Henle and the distal 
convoluted tubules 
C. Erythropoietic hyperplasia of the bone marrow 
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COMMENT 


The chronic course, the periods of exacerbation and remission and the complete 
refractoriness to therapy mark paroxysmal nocturnal hemoglobinuria as one of the 
most bizarre hematological problems. Although it is an uncommon condition, the 
remarkable variation in its symptomatology leads to the assumption that many cases 
exist and remain undiagnosed. This hypothesis is suggested by the present case, in 
which the diagnosis was not established until seven years after the onset of 
symptoms. 

The diagnosis was suggested by the history of chronic anemia with episodes of 
abdominal pain associated with icterus and the passage of dark urine. Examination 
of the history, however, indicates the diversity of diagnoses which were proposed. 
The appendix was removed during an early attack associated with abdominal pain ; 
that the hemoglobinuria was responsible may be inferred from the pathologist’s 
report of a normal appendix. Later, an allergic diathesis was suggested by the 
temporary cessation of attacks on the removal of fish from the diet. This may have 
been a spontaneous remission. Hypersensitivity to foods was -not successfully 
demonstrated by skin testing with allergens. The diathesis was nevertheless sub- 
stantiated by the infantile eczema and the skin reaction following administration of 
sulfonamides. Certain other aspects of the history suggested the diagnosis of 
Henoch’s or Schénlein’s purpura, mesenteric adenitis or psychoneurosis. In fact, 
the record indicates that 22 different diagnoses were made during the seven year 
course. Parentgetically, a high index of suspicion of this condition is necessary for 
its recognition. 

Certain findings of a negative nature are significant in the analysis of this case. 
There was no contact with broad beans (Vicia fava), no relation of the attacks to 
cold or excess activity, no family history of blood dyscrasia, splenomegaly or jaun- 
dice and no evidence of malaria. The negative results of a Donath-Landsteiner test 
and of a blood Wassermann test exclude syphilis as an etiological factor in the 
development of the hemoglobinuria. The reaction to the Coombs test was negative. 

The diagnosis of Marchiafava-Micheli syndrome was confirmed by the demon- 
stration of free hemoglobin and hemosiderin in the urine and the positive results 
of an acid hemolysis test of Ham *” and a heat resistance test.° A normocytic nor- 
mochromic anemia with reticulocytosis, a mild thrombocytopenia and an erythro- 
blastic hyperplasia of the bone marrow also existed. 

The destruction of erythrocytes in this patient was primarily intravascular rather 
than a result of physiological destruction by the reticuloendothelial system, and, 
therefore, the blood bilirubin level was not elevated. The rapid intravascular hemo- 
lysis resulted in the liberation of quantities of hemoglobin sufficient to raise the 
plasma hemoglobin level above the renal threshold for hemoglobin; this led to the 
presence of demonstrable free hemoglobin in the urine. Small amounts of hemo- 
globin, nevertheless, were destroyed by the reticuloendothelial cells, as evidenced 
by the slight and intermittent hyperbilirubinemia. 

The symptoms exhibited by this patient were those of rapid blood destruction, 
as is observed in other hemolytic disorders. These symptoms are ordinarily 
explained on the basis of anemia, vascular spasm or thromboses. They might well 
be the pathophysiological factors in this case. However, it is well known that the 
striking symptoms of abdominal pain, nausea and vomiting noted in this case are 
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not present in some cases of paroxysmal nocturnal hemoglobinuria, and that these 
symptoms are frequently associated with acute porphyria. In addition, the fever, 
leukocytosis, nausea, vomiting and pain in the back and thighs noted in the present 
case during the hemolytic episodes appear to be very similar to the symptoms in 
an attack of acute porphyria described by Mason, Courville and Ziskind.** These 
authors believed that the abdominal complaints were due to the presence of patho- 
logical changes in the abdominal sympathetic ganglions due to porphyrins. In our 
case no gross changes were noted in the sympathetic ganglions ; histological studies 
were not done. The abnormal amounts of urinary and fecal coproporphyrin excreted 
during attacks have also been noted in the other hemolytic anemias.** However, 
the skin lesions described in this case resemble those seen in porphyria and are 
not ordinarily seen in hemolytic anemias. An interrelation of paroxysmal nocturnal 
hemoglobinuria and acute porphyria is, therefore, suggested. 

Venous thromboses occur in a sufficient number of cases to remain one of the 
striking features of the disease. Several authors ** suggest that localized accumu- 
lations of erythrocyte stroma may act as a nidus sufficient to initiate thrombus 
formation in small vessels. Propagation of these thrombi results in widespread 
infarcts. The predilection for veins, rather than arteries, is presumably due to the 
differences ‘* in blood velocity and viscosity. 

The changes noted in the various organs result from prolonged exposure to the 
disintegration products of erythrocytes or to thromboses or to a combination of 
both of these factors. Pearce '® demonstrated focal liver necrosis when lysed 
erythrocytes were injected into the portal circulation but could not demonstrate 
such necrosis when the injection was into the systemic circuit. 

Intracranial vascular occlusions have been reported.*® In the present case, the 
distribution of the purulent subarachnoid exudate suggests that the thrombi were 
septic. However, terminal studies for the presence of a bacteremia were not done. 

Fundamentally, the accentuated hemolysis appears to be due to a defect of the 
patient’s red cells which renders them peculiarly sensitive to a substance present 
both in his own and in normal plasma. The factor may be complement-like ©; 
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however, Dacie*" has recently stated that it is distinct from complement. It is 
apparently thermolabile *» and has optimum activity in vitro at pH 7.0 to 7.2.% 
Since on exposure to air the serum loses carbon dioxide and becomes alkaline, 
it is necessary to add carbon dioxide '* or acid ™ to the serum before maximum 
hemolysis will occur. This is the basis of the acid hemolysis test *» and of the carbon 
dioxide hemolysis test."** Dacie '’ recently pointed out the nonspecific nature of 
the acid hemolysin test by his observation that a positive reaction may be obtained 
with certain “warm” and “cold” hemolysins and in the presence of spherocytosis. 

Normal red cells are not destroyed in excess in the patient’s circulation.®? 
However, if fresh whole blood is given to the patient, thus adding large amounts 
of the hemolyzing factor, the patient’s red cells will be excessively destroyed.** Old 
plasma will not cause hemolysis, but fresh plasma will cause severe hemolytic reac- 
tions.‘ Washed red cells, in the absence of the factor, have been used to produce 
a satisfactory remission in two cases.*® 


SUM MARY 


A case of paroxysmal nocturnal hemoglobinuria with chronic hemolytic anemia 
( Marchiafava-Micheli disease) is presented. The postmortem findings are reviewed. 
The pathophysiological factors are discussed. 

Repeated periodic emesis was the notable feature during the seven year course of 


the disease. 
A possible relationship between paroxysmal nocturnal hemoglobinuria and acute 


porphyria in this case is discussed. 


17. Dacie, J. V.: Diagnosis and Mechanism of Hemolysis in Chronic Hemolytic Anemia 
with Nocturnal Hemoglobinuria, Blood 4:1183-1196, 1949. 

18. Ham.5@ Buell and Mettier.16 

19. Dacie, J. V.: Transfusion of Saline-Washed Red Cells in Nocturnal Hemoglobinuria 
(Marchiafava-Micheli Disease), Clin. Sc. 7:65-77, 1948. 





RHEUMATOID SCLERAL NODULES (SCLEROMALACIA PERFORANS) 
TREATED WITH CORTISONE 


ROBERT H. TALKOV, M.D. 
BOSTON 


FRANCIS L. COLPOYS Jr., M.D. 
ROBERT K. DAVIS, M.D. 
SOLOMON PAPPER, M.D. 

AND 


ROBERT FIENBERG, M.D. 
FRAMINGHAM, MASS. 


HE RHEUMATOID nodule is considered by many to be the most charac- 

teristic histologic lesion associated with rheumatoid arthritis. Usually 
subcutaneous in location and occurring during the course of the disease in 25 to 30 
per cent of all patients,! nodules have been found in the pleura, pericardium, aortic 
valve,” mitral valve, sheath of the rectus abdominis, kidney * and eye. Scleral 
localization has been designated as scleromalacia perforans,* scleritis necroticans,° 
necroscleritis nodosa excavans ° or nodular episcleritis,” depending on the observer’s 
concept of the lesion. 

The presence of a scleral lesion in a patient with enlargement of the phaiangeal 
joints was noted by Holthouse in 1893.5 In 1938 Verhoeff and King * reviewed 14 
previously reported cases and described a carefully observed one of their own. 
Since then several additional cases have been reported.* The majority of these 


From the Medical Service, Cushing Veterans Administration Hospital. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Admin- 
istration. 
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patients were over the age of 50, and the sex distribution was approximately equal. 
Bilateral ocular involvement predominated. Individual lesions were usually 
situated between the corneal limbus and equator. Probably described at differing 
stages of evolution, they have been classified as nodules, sequestrums and scleral 
cavities. Corneal opacities and other ocular complications were noted, with visual 
acuity affected in some patients. The course of the disease was variable, nodules 
appearing singly or in groups. Spontaneous resolution of the nodules frequently 
occurred over a period of weeks to months, with or without residual crater forma- 
tion. Rheumatoid arthritis was usually, if not always, present. 

Histologic descriptions of the lesion have been attempted in few cases. Edstrom * 
described the scleral nodule as a typical rheumatic granuloma with collagenous 
fibrils radiating toward the center, where they became swollen and disintegrated. 
Peripherally there were collections of large bright fibroblastoid cells, often in radiate 
formation. Verhoeff and King ° described the primary ocular lesion as a sharply 
defined area of necrotic tissue surrounded by a wall of epithelioid cells, histologically 
similar to the subcutaneous nodule of rheumatoid arthritis. They believed that 
subsequent infiltration of leukocytes led to abscess formation, with sequestration 
of scleral tissue and perforation at the site, but stated that it was probable that in 
some cases the necrotic tissue might be replaced by fibrous tissue without cavitation. 
Thus, it is apparent that the scleral nodule is morphologically identical with the 
rheumatoid subcutaneous nodule, which is characterized by a central zone of 
necrosis and disintegration, an intermediate zone of radially arranged palisaded 
cells and a peripheral zone with diffuse infiltration of inflammatory cells.’ 

We have had the opportunity to study the effect of cortisone administration on 


the scleral nodules of a patient with rheumatoid arthritis. The observations made 
form the basis of this report. 


REPORT OF CASE 


J. J. R. (CVAH #20731), a 61 year old white man with advanced disabling rheumatoid 
arthritis of nine years’ duration, entered the Cushing Veterans Administration Hospital on 
Jan. 3, 1950 because of multiple scleral nodules in the right eye. These had been present 
approximately one month and had been heralded by local pain and redness the previous month. 
Seven years before, the patient had experienced redness and pain involving the left eye. Over 
the following two years gradual impairment of vision ensued, with eventual complete blindness 
of the eye. 

Physical examination revealed a person who appeared chronically ill. There were no abnor- 
malities noted in the respiratory or cardiovascular systems. The blood pressure was 130 mm. 
of mercury systolic and 80 diastolic. A firm, nontender liver edge was palpable 6 cm. below the 
right costal margin. A biscuit-shaped subcutaneous nodule, 4 mm. in diameter, was present 
over the right olecranon area. 

Articular examination showed multiple symmetrical peripheral joint deformities with asso- 
ciated effusions, subluxations and muscular atrophy. 

The sclera of the left eye was extremely thin, and the choroid was visible in many regions. 
The cornea was almost completely opaque, and superficial vascularization extended from the 
limbus. Vision was absent. The right eye revealed slight injection and edema of the palpebral 
conjunctiva. The bulbar conjunctiva appeared slightly atrophic, and the superficial vessels were 
dilated, especially near the limbal margin. The perilimbal sclera was thin, and there was over- 
lying superficial vascularization. Beneath the bulbar conjunctiva there were 11 raised, round, yel- 
lowish white, discrete nodules distributed over the sclera. They varied in size, ranging from 0.8 
to 2 mm. in diameter. The nodules were compressible and slightly tender and were present singly 


10. Bennett, G. A.; Zeller, J. W., and Bauer, W.: Subcutaneous Nodules of Rheumatoid 
Arthritis and Rheumatic Fever, Arch. Path. 30:70 (July) 1940. 
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except for two clusters of two and three lesions, respectively. The iris, anterior chamber, lens, 
vitreous and retina appeared normal. Choroid was not visible through the sclera. Visual acuity 
was normal. 

Results of laboratory studies were as follows: The Kahn serologic reaction for syphilis was 
negative. The hemoglobin was 12.6 Gm. per 100 cc. and the hematocrit 42 per cent. The white 
blood cell count was 9,000 per cubic millimeter, with a normal differential count. The corrected 
erythrocyte sedimentation rate (Wintrobe) was 26 mm. per hour. Urinalysis revealed nothing 
abnormal. The serum uric acid was 4.6 mg., fasting blood sugar 85 mg. and nonprotein nitrogen 
38 mg., per 100 cc. Serum sodium was 143, serum potassium 4.3 and serum chlorides 97 milli- 
equivalents per liter. The serum protein was 7.3 Gm. per 100 cc., with 3.4 Gm. of albumin and 
3.9 Gm. of globulin. Indirect and direct van den Bergh determinations, the reaction to a cephalin 
flocculation test and the sulfobromophthalein (bromsulphalein®) sodium excretion revealed no 
significant alterations. The result of a congo red test was normal, 64 per cent of the dye remain- 
ing in the serum in 45 minutes. Synovial fluid from the right knee revealed an abnormal mucin 
precipitate with acetic acid and a white cell count of 8,400 per cubic millimeter, with 82 per 
cent neutrophils and 18 per cent mononuclear cells. 

Advanced destructive changes of various articulations were demonstrated roentgenologically. 
No significant changes were seen in the electrocardiogram. 


Fig. 1—A and B, medial and lateral views of right eye prior to administration of cortisone, 
demonstrating scleral nodules and conjunctival injection. C, right eye after 12 days of cortisone 
administration, showing decrease in size of scleral nodule seen in B and diminished injection. 
D, right eye after 22 days of cortisone therapy, showing minimal conjunctival injection, scleral 
thinning and residual nodules of reduced size. 


During the first two months of hospital observation, the injection in the right eye remained 
unchanged. The nodules fluctuated slightly in size but in general became larger. With con- 
servative therapy there was no change in the articular status or the subcutaneous nodule. 

The clinical diagnosis of rheumatoid scleral nodules was confirmed by biopsy, and a similar 
histologic pattern was encountered in the subcutaneous nodule, half of which was excised. 

Cortisone was then administered intramuscularly, 300 mg. the first day and 200 mg. daily 
thereafter for 28 days, following which treatment was withdrawn with gradual reduction in 
daily dosage over a 10 day period. The patient received a total of 6.6 Gm. during 39 days. 

The antirheumatic effect of cortisone was that noted by many observers.! Within 24 hours 
there was less stiffness; active and passive motions were performed with less pain. Maximum 


11. Hench, P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: The Effect of a 
Hormone of Adrenal Cortex (17-Hydroxy-11-Dehydrocorticosterone: Compound E) and of 
Pituitary Adrenocorticotropic Hormone on Rheumatoid Arthritis, Proc. Staff Meet., Mayo Clin. 
24:181, 1949. Boland, E. W., and Headley, N. E.: Effects of Cortisone Acetate on Rheumatoid 
Arthritis, J. A. M. A. 141:301 (Oct. 1) 1949, 
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subjective improvement occurred by the ninth day and maximum objective improvement by the 
twenty-fifth day. All joint effusions disappeared with the exception of a massive one in the 
right knee, which was about 50 per cent reduced. Reexamination of this fluid at the conclusion 
of treatment showed no change in the quality of mucin, a slight increase in the white cell count 
to 12,000 per cubic millimeter and a remarkable reversion of the differential count to 14 per 


Fig. 2.—Scleral nodule, pretreatment, two to three months’ duration. Central necrosis and 
palisaded layer present. The palisaded cells contain, for the most part, single nuclei. Hema- 
toxylin and eosin stain; x 65.6. 


cent neutrophils and 86 per cent mononuclear cells. The remaining portion of the olecranon 
nodule, which had decreased slightly in size, was excised on the thirty-first day. 

During the period of cortisone administration the patient was able, with support, to get 
out of bed for the first time in five years and to walk a distance of 30 feet (9.1 meters). He 
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remained afebrile. Despite an improved appetite he lost 12 pounds (5.4 Kg.) in weight. Slight 
euphoria was noted after the first week. The blood pressure was unaffected. The hepatomegaly 
was unchanged. Edema, skin change, hirsutism or alteration in facial contour was not noted. 
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Fig. 3—Scleral nodule 14 days after institution of cortisone therapy. Numerous giant multi- 
nucleated cells have appeared in the palisaded layer. Hematoxylin and eosin stain; x 65.6. 


Laboratory studies during therapy showed a minimal rise in serum sodium to a mean value 
of 146 and in chloride to a mean of 99.4 milliequivalents per liter. A fall in serum potassium 
to 3.6 milliequivalents per liter was noted. 

There were no significant changes in the dextrose or insulin tolerance curves. Blood counts 
and the hematocrit reading were unchanged. The circulating eosinophils fell from an initial level 
of 175 per cubic millimeter and after the ninth day ranged between 21 and 61. The serum 
globulin decreased to 2.9 Gm. per 100 cc., with a corresponding drop in the total protein. 
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Within 24 hours after institution of cortisone administration the patient noted less pain in 
the right eye, and within 48 hours there was slight reduction in the degree of injection and in the 
size of some of the nodules. Thereafter, no subjective or objective changes were noted until 


_ Fig. 4.—Scleral nodule 24 days after institution of cortisone treatment. The palisaded layer 
is ill defined, and the necrosis has disappeared. A few giant multinucleated cells and vacuolated 


cells are present. Hematoxylin and eosin stain; x 65.6. 


the ninth day, when severe intermittent burning pain in the right eye was experienced. After 48 
hours this began to diminish, and it was absent after the twenty-fifth day. 

Commencing with the ninth day, there was steady improvement in the appearance of the eye, 
manifested by decrease in the size of the nodules and gradual loss of conjunctival injection. 
The nodules showed minor fluctuations in size from day to day. The rate of their disappearance 





TALKOV ET AL—SCLEROMALACIA PERFORANS-CORTISONE 885 


was unrelated to their original size, some of the larger ones being the first to vanish. By the 
thirty-first day, only two of the original 11 nodules remained and these were approximately one- 
half their initial diameters. Four nodules had been excised; five had disappeared. 

The scleral biopsy 12 specimens were removed under topical anesthesia, and the sites healed 
normally in the expected time without residual pits or depressions. On the fourteenth day of 
therapy a lesion originally 2 mm. in diameter, located in the lower cul-de-sac at 6 o’clock, was 


Fig. 5.—Scleral nodule 31 days after institution of cortisone administration. Only a few 
plump fibroblasts remain in the center of the tissue. Compare this area with the more normal 
and ‘less cellular connective tissue above and below. Hematoxylin and eosin stain; x 65.6. 


removed. It had decreased approximately 50 per cent in size. Another, about 90 per cent reduced 
in size from its previous 1.5 mm. diameter and located just outside the limbus at 1 o’clock, was 
removed for biopsy on the twenty-fourth day. A third nodule was removed on the thirty-first 
day. This had measured 1.8 mm. in diameter prior to therapy and was barely visible when 
excised. 


12. The biopsies were performed by Dr. Russell F. Gervais. 
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Conjunctival injection was minimal after the fifteenth day of cortisone therapy, and as the 
injection decreased scleral thinning around the limbus at 6 and 11 o’clock became more apparent. 
A circumferential bluish band of choroid adjacent to the limbus became visible beneath the thin 
sclera for the first time. 


Fig. 6.—Scleral nodule that appeared 32 days after cessation of cortisone therapy, with biopsy 
on following day. Central necrosis and early palisading of cells with single nuclei are present. 
Nuclear debris is seen in the central focus of necrosis. Hematoxylin and eosin stain; x 65.6. 


During the first week after withdrawal of cortisone treatment, the patient complained of 
considerable generalized weakness, which subsided spontaneously. Slight articular stiffness 
returned. Although he experienced no increase in joint symptoms thereafter, all effusions and 
some loss of motion recurred within three weeks. 
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Conjunctival injection transiently increased during the first post-treatment week. The two 
persisting scleral nodules gradually increased slightly in size and coalesced on the thirty-fourth 
day after omission of cortisone. A fresh nodule, measuring 0.2 mm. in diameter, was first noted 
in a previously uninvolved area on the thirty-second post-treatment day and was excised within 
24 hours. Two additional nodules appeared on the fortieth day and single ones on the fifty- 
second and fifty-fifth days. There was marked increasing conjunctival injection coincident with 
the appearance of the latter nodules. 

On the forty-fourth day following withdrawal of cortisone therapy, the patient experienced 
the sudden onset of diffuse pain in the upper part of the abdomen and lower part of the chest. 
This was accompanied with extreme generalized weakness and auricular fibrillation. The 
arrhythmia lasted 48 hours, reverting to normal with digitalization. Electrocardiograms made 
two and four days thereafter revealed minor changes consistent with digitalis effect. The 
abdominal pain recurred intermittently, but its cause could not be determined. On the fifty-fifth 
post-treatment day the patient died, after a sudden episode of coma associated with a precipitous 
drop in blood pressure, tachycardia (pulse rate of 120) and hyperpyrexia (elevation in tempera- 
ture to 110 F. rectally). 

Histologic Examination of Biopsy Specimens——The pretreatment scleral nodule, about three 
months of age, showed the characteristic pattern of a classic rheumatoid nodule, with a central 
zone of necrosis and disintegration, an intermediate zone of palisaded cells and some fibrosis in 
the peripheral zone. Rarely, a giant cell was seen in the palisaded layer. This lesion was 
considered to be quite active. 

The specimen removed on the fourteenth day of treatment contained three foci of necrosis 
showing similar changes, characterized by a central necrotic area with some disorganization of 
the palisaded area, where the presence of an unusually large number of giant cells was noted. 
Vacuolation in the cytoplasm of some mononuclear and giant multinucleated cells in the palisaded 
layer was seen. 

The total appearance of the nodule excised on the twenty-fourth day suggested shrinkage. 
There was no visible necrosis and orily a suggestion of slight palisading at one margin. Fibro- 
blasts, noted at the periphery, were associated with increased collagen. Giant cells were still 
present but much less numerous. The number of cells showing vacuolation had increased. 

The nodule removed on the thirty-first day represented almost complete resolution of the 
lesion. No necrosis or palisading was visualized. In an area representing the site of the nodule, 
there was an increase in the number of nuclei, which appeared plumper than usual. An infre- 
quent vacuolated cell was seen. 

The nodule of 24 hours’ duration or less, which appeared 32 days after use of cortisone was 
omitted, showed a central focus where collagen necrosis was visible. Palisading was present 
but not well defined. Numerous lymphocytes and dilated blood vessels were noted at the 
periphery. 

Autopsy Observations—There were four nodules, measuring 0.2 to 0.3 cm. in diameter, 
visible in the superior portion of the sclera of the right eye. Microscopic sections of the sclera 
revealed several elongated foci of necrotic collagen throughout the tissue, with and without 
surrounding palisaded cells. Similar small foci, occupying less than a low power field, were 
seen. A few multinucleated giant cells were noted in the palisaded layers. There were numerous 
plasma cells, lymphocytes and neutrophils and a few eosinophils in the adjacent connective 
tissue. Replacement of scleral tissue by cellular fibroblastic tissue was present. There were a 
few poorly circumscribed foci of plump fibroblasts without inflammatory exudate, probably 
representing involuted foci. It is noteworthy that only active and presumably involuted foci 
were visualized. 

Other postmortem findings of interest, in addition to the articular picture which was charac- 
teristic of rheumatoid arthritis, were those relative to the heart. In the inferior pleuroepicardial 
regions there were collections of grayish yellow fluid measuring up to 15 cm. in diameter. The 
pericardium was adherent to the epicardium by fibrous adhesions. Numerous small yellowish 
white masses measuring up to 1 cm. in diameter were present at the base of the heart, surround- 
ing the coronary arteries. Microscopically the cavities in the pleuropericardial regions were 
lined by dense acellular fibrous tissue containing foci of necrosis and some palisading of cells. 
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The small nodular masses, localized in the subepicardial fat in the vicinity of the coronary 
arteries and often encroaching on nerves, contained numerous foci of necrosis surrounded by 


palisaded cells. 
The cause of death was not established anatomically despite careful examination, which 


included the brain and adrenal glands. 
COM MENT 


Rheumatoid nodules may spontaneously regress in size or disappear. Gross 
diminution in size of subcutaneous nodules has likewise been observed in pa- 
tients receiving cortisone or pituitary adrenocorticotropic hormone (ACTH)."* 
McEwen,'* however, was unable to find any histologic change in the subcutaneous 
nodules of one patient after ACTH therapy, and Bauer’s ** experience was similar 
when cortisone was used. 

There is little information available concerning the histologic changes associated 
with involution of the rheumatoid nodule. Though rare, the scleral nodule, because 
of ease of direct observation and total excision for study, offers an exceptional 
opportunity to observe involutional changes. It is significant that in the patient 
observed by us all scleral nodules either diminished in size or disappeared during 
the period of cortisone therapy, with corresponding changes in the histologic pic- 
ture. Bauer * has also noted the disappearance of rheumatoid scleral nodules in a 
patient receiving ACTH therapy. 

Our histologic observations ** appear to portray involution of the rheumatoid 
nodule, probably accelerated by cortisone therapy. The significance of the large 
number of vacuolated and giant cells is unknown, but their presence would seem 
to be associate¢: with involution. 


Miss Elsie C. Rossmeis! and Miss Helen G. Lichwell gave technical assistance. 


13. Hench, P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: Effects of Cortisone 
Acetate and Pituitary ACTH on Rheumatoid Arthritis, Rheumatic Fever and Certain Other 
Conditions, Arch. Int. Med. 85:545 (April) 1950. 

14. McEwen, C., in Mote, J. R.: Proceedings of the First Clinical ACTH Conference, 
Philadelphia, The Blakiston Company, 1950, p. 355. 

15. Bauer, W., in Mote, J. R.: Proceedings of the First Clinical ACTH Conference, 
Philadelphia, The Blakiston Company, 1950, p. 355. 

16. A more detailed histopathologic study of the nodules described in this paper is to be 
reported by Drs. Robert Fienberg and Francis L. Colpoys Jr. 
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DOLF MEYER died in March 1950, and with him passed that group of 
great men who enormously developed psychiatry in the first quarter of this 
century. Meyer and Freud fought against Kraepelin for the recognition of psycho- 
genesis as a cause of mental disorder. Nowadays, when every educated person 
imbibes some of the concepts of psychogenesis and motivation in general reading, 
and when every medical student learns something about them in his early psy- 
chiatric studies, it does not seem possible that the field was a battleground so 
recently. Now that the battle has been won, it is hard to believe how well entrenched 
was Kraepelin and his systematic “imperial German psychiatry.” The victory was 
due to investigations of the physiology of the emotions by Cannon and Pavlov and 
to the advances in medical psychology by Meyer, Freud, Janet and Prince. 

Meyer and Freud started what is now known as “dynamic psychiatry.” Freud 
did this by his new methods and new insight into human motivation. Meyer 
thought it out in the 1890’s and presented it to psychiatrists as a philosophical 
and etiological concept. His understanding of the personality behind the 
psychosis has permeated all modern psychiatric thought. No psychiatrist would 
now study a patient without trying to learn about his “prepsychotic personality.” 
Meyer preached the necessity for gathering all pertinent facts about a patient and 
seeing not only the mental disorder in the patient but the “he” or the “she” who 
is sick in the setting of his or her life situation. The importance of psychogenesis 
was emphasized, not alone as the cause of mental disorder but as one factor to be 
carefully weighed. Facts concerning heredity, medical status and body build and 
any other relevant data were also considered. The treatment and prognosis were 
determined after adding up as completely as possible the patient’s assets and 
liabilities. The diagnosis was thought of in terms of types of reaction. His “psy- 
chobiology” was not a “school” of psychiatry (he detested sectarianism) ; it was 
a holistic approach to the most complex subject in medicine. 

The American Association for the Advancement of Science has published a 
volume ? containing the papers presented at the centennial meeting of that society. 
A perusal of the contents gives hope to neurologists, psychologists and psychi- 
atrists that their fields are at last taking an important place in the domain of 
science. Appel read a paper on “Science, Psychiatry and Survival” in the sym- 
posium on world health problems. Four papers were given on human individu- 
ality, of special interest to psychiatrists being Thurstone’s on “Primary Mental 
Abilities” and Snyder’s on “The Genetic Approach to Human Individuality.” 


1. Collected Papers Presented at the Centennial Celebration, Washington, D. C., Sept. 13-17, 
1948, American Association for the Advancement of Science, Washington, D. C., 1950. 
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Thurstone states: 
It is our belief that the mental abilities are genetically determined and that the actual overt 
performance of an individual is also determined by his opportunities and motivational conditions. 
No amount of opportunity and encouragement will produce outstanding results if they are wasted 
on an individual of limited mental endowment. 


He gives convincing data, especially his material on twins. His method is to 
give a description of a person in terms of a “mental profile” which will be useful 
in planning education and selective occupation. He further elaborates his method 
in a paper on “The Factorial Description of Temperament” given at the meeting 
of the National Academy of Sciences, April 24 to 26, 1950, in Washington, D. C. ? 

Several of the sociologic papers had material of importance to psychiatry, 
especially the three on education. Hoagland made an important contribution on 


neurophysiology. In short, nine of the 42 papers chosen for the centennial sym- 
posium had a distinct bearing on neurology and psychiatry. It is of interest, 
too, that an important part of the meeting of the British Association for the 
Advancement of Science * was given over to a discussion of the increasing research 
in psychology and the omnipresent problem of the value of judgment and “objec- 
tivity.” 

Another indication of the growing interest in psychology was the series of 
broadcast talks given for the British Broadcasting Corporation by seven scien- 
tists and three philosophers on “The Physical Basis of Mind.” These have been 
collected in a little volume edited by Laslett * and make interesting reading. When 
given over the radio in England, they caused much comment, from high praise 
to denunciation that they were “quackery.” The book is certainly provocative 
and contains much meat condensed in a small space. The philosophers present 
opposed views. The scientists give interesting observations and theories, led off 
by a thoughtful but agnostic introduction by Sir Charles Sherrington. Adrian 
tells “What Happens When One Thinks” in terms of electrophysiology. Slater 
discusses “consciousness” in a remarkably clear way, emphasizing that it is not 
a matter of being conscious or unconscious but of how conscious one is. During 
24 hours one goes through many degrees of consciousness; during waking hours 
one’s degree of consciousness varies from minute to minute because of psycho- 
logical changes in attention or chemical changes from fatigue, hunger, coffee or 
alcohol. He reminds us that Hughlings Jackson once said: “There is no such 
entity as consciousness—in health we are from moment to moment differently 
conscious.” Slater also points out the verbal difficulties inherent in using such 
terms as “consciousness” and “mind.” He believes that “when behaviour reaches 
a certain degree of complexity it will begin to have a conscious or mental aspect.” 

Russell Brain talked about speech and thought. He brought in the important 
concept of patterns, saying: 

Not only are there twelve thousand million nerve cells out of which the patterns can be made, 


but nervous patterns exist in time, like a melody, as well as in space. If you look at a tapestry 
through a magnifying glass you will see the individual threads but not the pattern; if you stand 


2. Thurstone, L. L.: The Factorial Description of Temperament, Science 111:454, 1950. 

3. Goldsmith, M.: The One Hundred and Twelfth Annual Meeting of the British Asso- 
ciation for the Advancement of Science, Science 110:522, 1949. 

4. Laslett, P.: Physical Basis of Mind: A Symposium, Oxford, England, Basil Black- 
well, 1950. 
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away from it you will see the pattern but not the threads. My guess is that in the nervous system 
we are looking at the threads while in the mind we perceive the patterns, and that one day we 
shall discover how the patterns are made of the threads. 


This is well put and brings into the discussion two important concepts, rela- 
tivity and cybernetics. The reviewer would tentatively put it this way: The 
brain is the organ of mind; its great complexity in man makes thinking possible, 
but no study of the anatomy and physiology of one brain will ever explain “mind.” 
Thinking is a sequence of events, depending on the interplay of messages from 
one part of the brain to another in response to external stimuli, including messages 
from other brains. In other words, mind is the relationship. Russell Brain says, 
“Nervous patterns exist in time, like a melody, as well as in space.” No amount 
of histological study, no matter how advanced, could show more than the pattern 
left by one note; the sequence of the notes in time makes the melody. Ideas are 
such sequences. The extraordinary electronic calculating machines give to neurolo- 
gists an interesting analogy of how some aspects of the mind might work, as 
suggested by Wiener’s cybernetic hypothesis. McCulloch® is beginning to bring 
forward evidence that such mechanisms may exist in the human brain and could 
explain some of the phenomena observed. But as yet no one has proved that 
the brain does work in this way, although Young,® at the International Physio- 
logical Congress in Copenhagen, has reported that the learning process in the 
octopus can be stopped by cutting the circular nerve tracts of the head ganglion. 
This seems to be good evidence in favor of the theory that active circuits of 
nerve impulses are necessary for the formation of conditioned reflexes.’ 

Zuckerman, in his talk on “The Mechanism of Thought,” * gives a good sum- 

mary of Wiener’s cybernetics and adds: 
It is necessary to remember, however, that the pattern of stimuli to which an artificial brain 
will respond is built into the machine by an external agency during construction. The patterns 
to which a real brain responds are, on the other hand, established through past experience. 
A living brain is thus self-organizing, establishing its own connections, its own patterns of 
memory, and the feed-backs necessary for the maintenance of an equilibrium. The difference 
petween the real and artificial brains is, however, ceasing to be absolute, since machine-brains 
have been made which, even if in only a rudimentary way, are also dynamically responsible for 
the establishment and working of their own controls. 


CEREBRAL LOCALIZATION 


Several important books have recently been published bsaring on the subject 
of cerebral localization, partly because the operation of frontal leukotomy (“pre- 
frontal lobotomy”) has been widely practiced, and partly because surgical technic 
has so greatly improved that much can be learned from conscious patients during 
craniotomy. There are two compendiums. The first is the report of the “Anglo- 
American Symposium on Psychosurgery, Neurophysiology and Physical Treat- 


5. Cited by Cobb, S.: Review of Neuropsychiatry for 1948, Arch. Int. Med. 83:454 
(April) 1948. 

6. Boycott, B. B., and Young, J. Z.: Learning in Octopus Vulgaris, read before the 
International Physiological Congress, Copenhagen, Denmark, Aug. 15-18, 1950. 

7. Sanders, F. K., and Young, J. Z.: Learning and Other Functions of the Higher Nervous 
Centres of Sepia, J. Neurophysiol. 3:501, 1940. 
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ments in Psychiatry,” * held in London, Sept. 12 and 13, 1949. Several surgeons 
spoke on new technics. Freeman described “transorbital leucotomy,” which he 
says is “quick and safe, and within the capacity of the psychiatrist who has 
familiarized himself with the landmarks.” The reviewer emphatically disagrees ; 
he has seen death result when the operator was insufficiently trained as a surgeon. 
In the section on “Clinical Aspects of Psychosurgery” there is good discussion 
of the function of the frontal lobes by psychiatrists and psychologists. 

“Studies in Lobotomy,” compiled by Greenblatt, Arnot and Solomon ® is a 
volume by 27 authors full of data on all aspects of leukotomy.’® Especially useful 
are Greenblatt’s review of the recent literature and the 27 page summary at the 
end by Greenblatt and Solomon. The follow-up studies on large series of cases 
by clinicians and social workers and the discussions of rehabilitation are unusually 
good. Other important papers take up the anatomic investigations on the brains 
of six patients that came to autopsy, physiological studies of pain reactions, auto- 
nomic function, bladder control and electroencephalography. The psychometric 
and sociometric technics described are new and interesting. 

From the physiological laboratories at Yale University comes John Fulton’s 
book on “Functional Localization in Relation to Frontal Lobotomy.” ** This con- 
sists of four lectures given at the Birmingham Medical School in England. It is 
a most useful summary of Fulton’s extensive work on monkeys, with pertinent 
comparisons with the work on man reported by clinicians and surgeons. Possibly 
the author’s special interest in the autonomic representation in the frontal lobes 
makes that topic take an undue prominence. The last chapter is on “The Cere- 
bellum Reconsidered” and discusses critically the new work of Adrian by neuro- 
nography and of Nulsen, Black and Drake on inhibition and facilitation of motor 
activity. These investigations have shown that functional localization in the cere- 
bellum is much more detailed than had been previously thought and is closely 
related to localized function in the frontal lobe. 

Most recently, there has appeared from the Neurological Institute in Montreal, 
Canada, a remarkable book by Penfield and Rasmussen’? on “The Cerebral 
Cortex of Man: A Clinical Study of Localization and Function.” This book 
contains an extraordinary amount of important data, well arranged and beautifully 
illustrated by diagrams and photographs. Penfield modestly states that “during 
a period of nineteen years one of us has endeavored to make adequate records 
of brain operations which were carried out under local anesthesia.” The book 
proves that he most emphatically succeeded. The results obtained at over 400 
craniotomies are presented in a way that tells of careful, long range planning of 


8. Anglo-American Symposium on Psychosurgery, Neurophysiology and Physical Treat- 
ments in Psychiatry, Council of Section on Psychiatry, Proc. Roy. Soc. Med. (supp.) 42:1, 
1949. 

9. Greenblatt, M.; Arnot, R., and Solomon, H. C.: Studies in Lobotomy, New York, Grune 
& Stratton, Inc., 1950. 

10. The reviewer prefers the term “frontal leukotomy” to “prefrontal lobotomy.” The word 
prefrontal is obviously illogical; a thing cannot be in front of the front. The structure cut cannot 
be accurately described as a lobe. 

11. Fulton, J. F.: Functional Localization in Relation to Frontal Lobotomy, New York, 
Oxford University Press, 1949. 

12. Penfield, W., and Rasmussen, T.: Cerebral Cortex of Man: A Clinical Study of Locali- 
zation of Function, New York, The Macmillan Company, 1950, (a) p. 227; (b) p. 162. 
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the problem and meticulous and laborious amassing of observations from these 
patients. They are by far the most important data ever presented on localiza- 
tion of function in the human brain. The methods of stimulation, ablation and 
observation of epileptic discharge are all made use of, particularly electrical stimu- 
lation. The areas covered are largely sensorimotor, autonomic, visual and auditory. 
Of especial interest is the discovery of secondary motor and sensory areas, below 
and above the classical areas. Of equal importance is the repeated finding of elabo- 
ration areas in the vicinity of the primary motor and sensory fields, where stimu- 
lation produces only silence or local arrest of the mechanism of an acquired skill. 
Finally, of especial theoretical importance to psychology is the fact that the temporal 
lobe was found to be the only area where stimulation produced “psychical experi- 
ence.” By this the authors apparently mean that acquired, individual experiences 
may be reactivated by electrical stimulation of the temporal lobe so that the patient 
will report memories brought up as visual or auditory hallucinations, or dreamlike 
memories. An important point is that only in brains that have been subjected 
to the conditioning effect of local epileptic discharges does the stimulating electrode 
bring back these memories. The epileptic fit itself, as has long been known, can 
produce such phenomena. 

These are a few of the many fascinating facts reported by Penfield and Ras- 
mussen. The first eight chapters are fine examples of the best sort of scientific 
reporting of clinical data. These observations are a permanent and important 
addition to our knowledge of the cerebral functions. The later chapters on “Mem- 
ory, Sensory Perception and Dreams” and “General Conclusions” bring in 
interpretation and theoretical considerations. [This is as it should be, and the 
book could well be used as a model for scientific exposition. Too many authors 
mix observation, which may be immortal, with interpretations, which probably 
are ephemeral]. 

The reviewer recognizes the great difficulty of the theoretical problems posed 
by these observations; they have to do with the very basis of knowledge, since 
an understanding of “consciousness,” “memory” and “thought” is at stake. Realiz- 
ing that Penfield and Rasmussen put forward their conclusions as possibilities, not 
“facts,” the reviewer would take issue with some of these conclusions. The first 
is that the diencephalon contains “the essential neuronal mechanism upon the 
integrity of which depends the very existence of consciousness; a mechanism 
which is able to employ the anterior frontal regions in the process of thinking 
and to use them in the elaboration of thought.” *** The reviewer cannot think 
of hierarchies of neurons in this way, of a level being “higher” because the “very 
existence of consciousness” depends on it. Consciousness, he believes (and he 
agrees with Slater as quoted above), is ever changing and varying. It is a matter 
of being more or less conscious of the objects of the environment, the degree 
depending on one’s physical state, education, attention and many other factors.'* 
The discriminative part of this mechanism can be assigned to the cortex on the 
evidence of ablations that show the loss of the all-important discriminative functions 
after cortical injury, different areas having different functional assignments. One 
or more of these can be lost without “loss of consciousness,” grossly speaking, but 


13. Cobb, S.: Foundations of Neuropsychiatry, ed. 4, Baltimore, Williams & Wilkins Com- 
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none can be injured without impairment of the function of the whole, of which 
consciousness is an important part. [In the lighting system of a house the main 
switch may be in the basement, but that does not prove that the cellar is the location 
of the most highly illuminated room in the house. ] 

The reviewer believes that in the cortex is found the most complex level of inte- 
gration ; but it is the integration itself, the relationship of one functioning part to 
another, which is “mind” and which causes the phenomenon of “consciousness.” 
There can be no one center. There is no “seat of consciousness.” It is the streaming 
of impulses in circuits of greater and greater complexity that makes “higher” func- 
tions. Many of these circuits pass from cortex to thalamus and back. Probably 
these are the circuits most important for “higher” mental functions, but, because 
it is the working together and the sequence in time that counts, one cannot say that 
the cortex is higher than the thalamus, or vice versa. The processes of mind are too 
complex to be thought of as being based on levels, centers and “acquired synaptic 
connections of neurones.” **® One must have a dynamic conception, accepting rela- 
tivity and based on some such hypothesis as Wiener’s cybernetics,’ to evolve a 
theory that can approach being an adequate explanation of the enormously complex 
function of the brain. 


“EPILEPTIC INSANITY” AND THE TEMPORAL LOBE 


Seventy years ago Hughlings Jackson'* gave several remarkably vivid 
descriptions of the different phenomena seen in epileptic patients. Among them 
he described especially well the “psychical states” that may occur as fits or warnings 
of fits. He also described the amnesias, panics and confusions that may occur 
as fits or may be the latter part of a long seizure that begins with a convulsion. 
He pointed out that the motor part of such seizures was rarely convulsive and 
was usually a repetitive and inappropriate action. These automatic acts were 
performed during a state of amnesia and confusion. He called them “automatisms” 
to distinguish them from the more usual motor part of a fit, the convulsive jerking 
of muscles. He not only described these psychical states and automatisms but he 
ascribed them in some cases to lesions of the temporal lobe. 

The advances in surgical technic in the past 30 years have allowed neuro- 
surgeons to expose the human brain under local anesthesia and thus to get reports 
from patients on the effects of stimulation of different parts of the brain. The 
motor reactions were first worked out; later sensory responses have been observed 
and mapped, notably by Cushing, Foerster and Penfield. These advances have 
made possible a much more accurate localization of epileptogenic foci in the brain, 
well discussed by Penfield and Erickson in 1941* in their book on “Epilepsy 
and Cerebral Localization.” At that time it was well recognized that lesions of 
the temporal lobe were often related to psychical states and automatisms. The 
recognition of such symptoms has led in some cases to the operative removal of 
temporal cortex. In 1950 Penfield and Flanigin '* reported at the meeting of 
the American Neurological Association that epileptic seizures produced by discharge 


14. Taylor, J.; Holmes, G., and Walshe, F. M. R.: Selected Writings of John Hughlings 
Jackson, London, Hodder & Stoughton, 1931, vol. 1, pp. 119, 366, 385, 406 and 464. 

15. Penfield, W., and Erickson, T. C.: Epilepsy and Cerebral Localization, Springfield, Iil., 
Charles C Thomas, Publisher, 1941. 

16. Penfield, W., and Flanigin, H. F., Jr.: Tr. Am. Neurol. A., to be published. 
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in one temporal lobe have been treated by complete or partial removal of the lobe 
in 90 persons. Sixty of these were operated on during the 10 year period preceding 
April 1949 and 30 in the subsequent 12 months. The electroencephalograms of 
the patients were studied in collaboration with Jasper. Many of them presented 
the seizure patterns and electroencephalographic abnormalities later classified by 
Gibbs as “psychomotor.” The attacks seem to have been stopped in 51 per cent of 
the patients followed for one to 10 years. A visible atrophic lesion was encountered 
in all but three of these persons. Eleven patients have been followed between 
five and 10 years. Seven are free of seizures, and four claim that their conditions 
are at least 50 per cent improved. 

The great increase in recent operations on the temporal lobe may be due to 
improved methods of using the electroencephalograph. Jasper and his associates ** 
have made it clear that automatisms are only one type of focal cortical seizure 
arising from the temporal lobe and that not all epileptic automatisms are necessarily 
of temporal cortical origin. Some seem to be subcortical, and others clearly involve 
the frontal more than the temporal lobes. 

Walker,’* Gibbs,’® Jasper *° and others have brought the application of the 
electrocorticogram (records of electrical potentials from the exposed cortex at 
operation) to a high degree of usefulness to the surgeon. Jasper and Penfield,” 
at the meeting of the American Psychiatric Association in 1949 in Montreal, 
discussed the temporal lobe and presented the electroencephalographic findings 
on 25 patients whose attacks were characterized by automatisms. The foci, as 
determined by electrocorticography and electrical stimulation in these patients, 
were predominantly in the region of the tip of the temporal lobe. 

It should be made clear that only about one half of their patients with temporal 
lobe foci had seizures which could be called true automatisms. Furthermore, there 
were a number of patients with bilateral electroencephalographic foci and some 
which seemed to be related to deep-seated disorders firing into both temporal 
lobes without primary involvement of either. At the 1950 meeting of the American 
Electroencephalographic Society at Atlantic City, N. J., Ajmone-Marsan, Stoll 
and Jasper *! presented experimental observations showing that spikes could be 
set up in the tips of both temporal lobes in animals by stimulation of subcortical 
structures. Lennox and Brody ** demonstrated quite clearly earlier that bitemporal 
electroencephalographic disturbances, identical with those called “psychomotor,” 


17. (a) Penfield and Erickson.15 (b) Jasper, H. H., and Penfield, W.: Electroencephalo- 
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appeared in patients with a variety of subcortical lesions. Hunter,”* in a recent 
paper, describes experimentally produced seizures in cats involving thalamocortical 
circuits, remarkably similar to clinical automatisms. It seems, therefore, that we 
must expect to find a proportion of the patients with this form of electroencephalo- 
gram and this kind of attacks who have disturbances of subcortical origin. 


SYMPOSIUM ON CLINICAL AND ELECTRICAL ASPECTS OF 
TEMPORAL LOBE DISORDER 


The Symposium on Clinical and Electrical Aspects of Temporal Lobe Disorder 
was organized by and under the chairmanship of Dr. Frederic A. Gibbs, at the 
annual meeting of the American Electroencephalographic Society on June 11, 
1950, at Atlantic City, N. J.2* Gibbs gave out a typed synopsis of his concept 
of “psychomotor epilepsy” and related it to the temporal lobe by the fact that 
“psychomotor” phenomena (described above as psychical states and automatisms ) 
can now be shown by the electroencephalograph to be associated with abnormal 
spike potentials arising from the temporal lobe in 30 per cent of patients with 
this type of epilepsy in a waking state and in 90 per cent in the sleeping state. 
He brought out that it is a common form of epilepsy, especially in adults. He 
considers it the commonest form of focal epilepsy. Medical treatment should 
be tried first, phenurone® (phenacetylurea) being the drug of choice. If drugs 
fail, the neurosurgeon should perform anterior temporal lobectomy. 

Gibbs’s statement that “the differentiation of this syndrome was made possible 
by electroencephalography and more especially by electroencephalograms during 
sleep” seems to the reviewer to be inexact because the syndrome has been recognized 
for more than 50 years and surgeons have been doing temporal lobectomies for 
this sort of epilepsy for 20 years. It can be said that Gibbs’s electroencephalo- 
gtaphic contribution has made the diagnosis much surer and the localization more 
exact and, thus, has given a new impetus to the treatment of what Jackson called 
“epileptic insanity.” Whether or not one wants to use the word “psychomotor” 
to describe the syndrome is a matter of individual preference, provided terms are 
defined. To the reviewer, Jackson’s terms “psychical” seizure and “automatism” 
seem more specific. The word “psychomotor” is not concise enough, because 
almost all epileptic fits include a disturbance of consciousness (and, therefore, 
could deserve the prefix “psycho”) and most fits have a motor component. Thus, 
a brief lapse of consciousness with oculomotor jerks (typical petit mal) might be 
described as “psychomotor.” The same can be said of a convulsion. In fact, in 
a majority of patients with “psychomotor” epilepsy convulsions also occur, so 
the syndrome at best is a mixed one. Moreover, 10 per cent of them do not 
show the typical electroencephalograms. Nevertheless, the symptoms and electro- 
encephalogram lead, in a great many cases, to the localization of a temporal lobe 
lesion, so the work is of great practical importance, and we are indebted to Gibbs 
and Bailey for directing attention to the significance of the temporal lobe in these 
curious forms of epilepsy and in certain psychiatric disorders. It will perhaps 
balance the recent overemphasis on the frontal lobe. 
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Unanaesthetised Animals, Electroencephalog. & Clin. Neurophysiol. 2:193, 1950. 

24. Symposium on Clinical and Electrical Aspects of Temporal Lobe Disorder, Electro- 
encephalog. & Clin. Neurophysiol. 2:362, 1950. 


Panter ite eee att moe 


Sa earn Pee nT 





COBB—NEUROPSYCHIATRY FOR 1950 897 


The symposium was opened by Dr. Elizabeth Crosby, who demonstrated the 
comparative anatomy and embryology of the temporal lobe. She was followed by 
Dr. James Papez, who showed beautiful slides of his dissections and diagrams 
of the anatomy of the temporal lobe in man. There are three main parts: (1) 
the dorsal and lateral surface, which has to do with hearing and speech; (2) the 
polar area or tip, which is closely connected with the amygdala and the anterior 
perforated space of the rhinencephalon, and (3) the hippocampus and hippocampal 
gyrus, which are connected with all parts of the brain and project onto the hypo- 
thalamus. This makes the temporal lobe a complex affair from the functional 
standpoint. Since Papez’** theory of the emotions was discussed in this review 
last year,** it will only be stated that these are structures which have been shown 
to have a close relationship to reactions of rage, sex, hunger, etc. 

Dr. Warren McCulloch next took up the electrophysiological researches on 
the temporal lobe and described the technics of physiological neuronography by 
which the neuronal connections of the temporal lobe had been mapped out. He 
showed that the auditory part of the lobe was essentially a closed system, connecting 
with the opposite temporal lobe by way of the anterior commissure and corpus 
callosum, but having little connection with the polar region (the tip of the lobe) 
or with the hippocampus. The tip has a massive tract connection with the orbital 
gyri of the frontal lobe. 

Dr. Heinrich Kliiver discussed his experiments on monkeys, in which he 
removed portions of the temporal lobe, causing “‘psychic blindness,” oral com- 
pulsions, fearlessness and intensification of sex behavior as described in the review 
last year.** Dr. Wilder Penfield discussed his approach to focal epilepsy, empha- 
sizing that he had been operating on patients for 20 years to remove epileptogenic 
lesions in the temporal lobe, as well as elsewhere. He believed that the sound 
attitude to take was that an understanding of the physiolesy of the cortex is 
necessary before a localizing diagnosis can be made. New knowledge of function 
makes possible more successful localization. Therefore, he deplored the oversimpli- 
fication which designated “psychomotor epilepsy” as a special form assigned to 
an especial area...He gave data from 100 cases in which he had explored the 
temporal lobe by electrical stimulation in patients who were operated on with 
the area under local anesthesia. 

Summary of the responses of conscious patients to stimulation in the temporal 
region showed, in general, that auditory responses occurred in a zone of the first 
temporal gyrus and Heschl’s gyrus. Vertiginous responses were obtained in the 
first temporal convolution also. The abdominal and thoracic auras, so frequent 
in temporal lobe seizures, were reproduced from the insula and neighboring gray 
matter. From the insula also, shivering or bilateral sensations from the whole 
body were obtained occasionally, as well as from the superior bank of the fissure 
of Sylvius. 

Psychical hallucinations, including both auditory and visual material, which 
resembled dreams, were produced by stimulation of various portions of the lateral 
and superior temporal cortex. Specific songs were occasionally produced from the 


25 Papez, J. W.: A Proposed Mechanism of Emotion, Arch. Neurol. & Psychiat. 38:725 
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same general areas. What Penfield called “psychical illusions” were also produced 
from the lateral aspect of the temporal lobe. By this is meant some alteration in 
the interpretation of present experience, such as a feeling of fear, a change in 
the interpretation of the distance of sounds or sights or a feeling of familiarity 
or of strangeness in the present experience. These observations are important 
in relation to the understanding of what memory is and where memories may be 
stored. 

Most interesting of all was the fact that stimulation of the peri-insular gray 
matter, which is situated under the temporal lobe and is adjacent to the island 
of Reil, sometimes produced automatic behavior and delirious speech for a few 
seconds or minutes. At such times there might be associated lip smacking and 
swallowing. 

Dr. John Green, of Phoenix, Ariz., agreed with Gibbs that these temporal lobe 
fits were the commonest types of focal epilepsy. He reported on 23 patients he 
had operated on in the last two years. Of these 21 showed the spike potentials 
from the temporal lobe, but electrodes inserted into the brain were necessary to 
show the spikes in a few cases. Fourteen of the patients had visible lesions of the 
temporal lobe at operation. The lobectomy was followed by improvement in all 
but one patient, 12 of them having shown no recurrence of epileptic symptoms up 
to the present. Psychiatric symptoms were improved in eight patients and made 
worse in two. It seemed that the patients who showed mental symptoms only as 
part of a seizure were those most helped. The patients who were psychotic 
between attacks were not likely to be improved by operation. 

For readers who wish to pursue further the study of the symptomatology of 
7 is recommended, with 


disease of the temporal lobe, the clinical review by Frantz ? 
its full bibliography. The electroencephalographic aspects of the subject have been 
recently brought up to date by MacLean.** 
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News and Comment 


GENERAL NEWS 


Progress Report on American Health.—Vital statistics contained in the 1950 “Annual 
Report of the Federal Security Agency,” United States Public Health Service, show that the 
1949 death rate followed the same declining trend which has been displayed for the past 10 to 20 
years. In 1949 the death rate declined from 9.9 per 1,000 population in 1948 to 9.7 per 1,000. 
Although 3,700,000 babies were born in the United States in 1949, fewer infants died in the 
first year of life. Maternal deaths also declined. In 1949 the infant mortality rate was 31 for 
every 1,000 live births, and the maternal mortality rate was 9 per 10,000 live births. The birth 
rate was 24.1 per 1,000 population, as compared with 24.2 in 1948. 

Deaths from chronic diseases showed little change from the 1948 figure, although mortality 
from these diseases has been mounting with the growing and aging population. Heart disease 
and cancer continued to hold the first and second places in the list of the more frequent killers. 
These two causes together accounted for half of the 1,446,000 deaths from all causes in 1949. 
The death rate from heart diseases was 20 per cent higher than in 1940; the cancer death rate 
was 15 per cent higher. Fewer cases of diphtheria, influenza, malaria, scarlet fever, whooping 
cough and smallpox were reported in 1949 than in any other year. In contrast, new highs were 
reported for chickenpox, amebic dysentery and policmyelitis. 

National marriage and divorce rates also declined in 1949. The marriage rate was 10.7 
per 1,000—the lowest since 1939. The divorce rate declined for the third consecutive year. 
The rate in 1949 was 2.6 per 1,000 population as compared with 2.8 per 1,000 in 1948. 


Medical Seminar of Mount Sinai Hospital.—The first annual Medical Seminar of Mount 
Sinai Hospital, Miami Beach, Fla., open to physicians and surgeons throughout the United 
States and Cuba, will be held May 23, 24 and 25, 1951, at the Sorrento Hotel in Miami Beach. 
Various forms of heart diseases and peripheral vascular diseases will be discussed from the 
medical, surgical, physiological and pathological points of view, and recent work on cholesterol 
metabolism will be reviewed. Recreational facilities, including golfing, swimming, fishing and 
sight-seeing parties, are being provided for the wives of the visiting physicians. The registration 
fee is $20 for practicing physicians and $7 for interns and residents. The registrations will be 
limited to 200 physicians. Further information may be secured from Chairman, Seminar Com- 
mittee, Mount Sinai Hospital, 4300 Alton Road, Miami Beach, Fla. 


American Association of the History of Medicine.—The American Association of the 
History of Medicine will hold its 1951 annual meeting in Baltimore, with headquarters at the 
Institute of the History of Medicine of The Johns Hopkins University. The meeting will begin 
on Thursday, May 3, at 8:00 p. m. and will run through noon, Saturday, May 5. The program 
will provide for the presentation of papers on medical history on Thursday evening and Friday 
forenoon. The Garrison Memorial Lecture will be presented on Friday afternoon, May 4. 
Arrangements will also be made for visits, during the afternoon session, to places of medical 
historical interest. The annual dinner, followed by an oration, will be held on Friday evening 
at 7 o'clock in the Great Hall of the Welch Library. On Saturday morning the Council of 
the Association will meet to conduct its business affairs. The annual meeting of the Association 
is open to all those interested in medical history, and visitors will be welcome at all sessions 
of the Association’s meeting. Inquiries relative to the meeting may be addressed to the Secretary 
of the Association: Dr. Iago Galdston, 2 East One Hundred and Third Street, New York 29. 


Physicians’ Art Show at A. M. A. Atlantic City, N. J., Meeting.—The American 
Physicians Art Association will have an art exhibit as usual during the convention of the 
American Medical Association at Atlantic City, N. J., from June 11 to 15, 1951. J. Henry 
Helser & Company, Inc., the new sponsors of the Art Association, will award 200 trophies 
besides a special Helser Trophy—a large decorative cup depicting Yankee ingenuity. This 
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cup is awarded for art work done in any medium. A large Popularity Trophy will also be 
awarded. Members of the Art Association will shortly receive entry blanks, shipping labels 
and rules about the exhibition. Any physician in the United States, Canada and Hawaii desiring 
to participate in this show should communicate with F. H. Redewill, M.D., Secretary, American 
Physicians Art Association, 760 Market Street, San Francisco 2. 


NOTICES 


Preliminary Notice of International Congress of Physical Medicine.—The Interna- 
tional Congress of Physical Medicine, organized by the British Board of Management of the 
International Federation of Physical Medicine, will be held in London, July 14 to 19, 1952. 

In accordance with the regulations of the International Federation of Physical Medicine, 
the meetings of the Congress will be reserved for matters dealing with the clinical, remedial, 
prophylactic and educational aspects of physical medicine and with the diagnostic and thera- 
peutic methods employed in physical medicine and rehabilitation. 

Technical, scientific and historical exhibitions also will be arranged. 

In addition to the scientific program, a full program of social events and entertainment is 
being planned for the members and associate members. Arrangements for London and pro- 
vinciai visits of scientific and historical interest are also being made for the Congress week and 
the following week. 

Applications for the provisional program should be addressed to the Honorary Secretary, 
International Congress of Physical Medicine (1952), 45, Lincoln’s Inn Fields, London, W.C. 2. 


ANNOUNCEMENTS 


Postgraduate Courses.—The Michael Reese Hospital Postgraduate School is offering a 
two week course in “Diseases of the Endocrines—Physiology and Diagnostic Methods.” This 
full time intensive course will be given from July 9 to 21, 1951 and consists of a balanced program 
of basic information and clinical applications. Dr. Rachmiel Levine, Director, Department of 


Metabolic and Endocrine Research, is coordinator of the course. 

A full time intensive course in “Hematologic Diagnosis,” under the direction of Dr. Karl 
Singer, will be presented from July 23 to Aug. 4, 1951. This two week course offers a review 
of the present status of hematology and instruction in actual reading of slides of normal and 
pathological specimens of peripheral blood and bone marrow. For further information address 
Dr. Samuel Soskin, Dean, Twenty-Ninth Street and Ellis Avenue, Chicago 16. 








CORRECTION 


In the article by Dr. Krim, Sawitsky, Krohn and Meyer on “Gaucher’s Disease with 
Megaloblastic Bone Marrow: Response to Therapy,” which appears in the March issue, page 
418, the sixth sentence of the second paragraph should read “Although this patient did not have 
true hyperchromic macrocytic anemia, on the basis of this report other investigators treated a 
patient having Gaucher’s disease with liver extract.” 
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Metamucil-Smoothage’ Management 
“of Constipation Means... 


... increase in fluid intake 

... sufficient volume of soft, plastic bulk 

... even dispersion throughout the digestive tract 

... No irritation, straining or impaction 

... No interference with digestion or absorption of vitamins 





METAMUCIL’ 


“smoothage” therapy in constipation—is a flocculent, 

easily dispersed powder, taken in a full glass of cool 

water or other liquid. It produces a bland, water- 

retaining bulk which gently initiates peristalsis by nor- SEARLE 
mal physiologic means, 


Metamucil is the highly refined mucilloid of Plantago ovata (50%), RESEARCH 
a seed of the psyllium group, combined with dextrose (50%) IN THE SERVICE 
as a dispersing agent. G. D. Searle & Co., Chicago 80, Illinois. OF MEDICINE 
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CA cCNew Grip on Problems 
of Industrial CMedicine 


TH ROUGH A Journal Designed For Your Interests 


A.M.A. Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL 


MEDICINE 


Edited by men of outstanding reputation in the fields 
of industrial health and preventive industrial hygiene: 
Prof. Philip Drinker, Boston, Chief Editor; Robert 
Kehoe, M.D., Cincinnati; James Sterner, M.D., 
Rochester, N. Y.; Frank Patty, Detroit, Mich.; 


Theodore Hatch, Pittsburgh; Frank Princi, M.D., 


Cincinnati; Fenn E. Poole, M.D., Glendale, Calif. ; 
William A. Sawyer, Rochester, N. Y. 


Covering the research and field aspects of industrial 
hygiene and the clinical and medical aspects of occupa- 
tional industrial health programs. 


Merging the best features of Occupational Medicine 
and The Journal of Industrial Hygiene and Toxicology. 


Integrated closely with the activities of the Council 
of Industrial Health of the A. M. A. and the American 
Industrial Hygiene Association. 


A Better and More Useful Journal of Industrial Medicine! 


Such is the result which the Editorial Board of A. M. A. 
Archives of INDUSTRIAL HYGIENE and OCCUPA- 
TIONAL MEDICINE has achieved by combining parallel 
publications. 

To the thousands of physicians who are directly or indi- 
rectly concerned today with medicine in industry, the new 
journal will bring reports of the continuing and important 
developments in the field, with original articles covering prob- 
lems and day to day experiences i physicians in industry; an 
excellent abstracting service similar to that carried in the 
Journal of Industrial Hygiene and Toxicology; additional 
foreign journal abstracting; reviews. 


Whether servicing industrial firms, attending employees, 
applying to general practice some of the findings of industrial 
medicine, or merely watching this expanding field, you will 
want to receive this vital new periodical. 





AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street, Chicago 10 


Enter my subscription to A. M. A. Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL MEDICINE to start with 


the next issue. Per year, $8.00 in U. S. (Canadian, $8.40; 
I enclose check 


Name..ceeees 


Address cccccesececcsccecens eoccesecveses eerecssovscccsoroces 


Foreign, $9.00). 


twee eeee Terre Teereeereee Tee err reer eee eee eee ee eee ee 





Te deain the flooded area 


IN CONGESTIVE HEART FAILURE 


“In severe congestive failure, our most dependable remedy is the mercurial diuretic 
. « «Its combination with theophylline has been a distinct advance.”! 


Salyrgan-Theophylline is a highly effective combination of a mercurial diuretic 
and theophylline. It may be given orally in certain cases. 


Salyrgan-Theophylline is extensively employed for the treatment of cardiac and 
cardiorenal edema, dropsy of nephrosis and ascites of hepatic cirrhosis. The diuretic 
response does not “wear out,” so that in most cases administration may be repeated 
as required for years, without loss of efficiency. 


Noth,? for instance, in discussing a case of Pick’s disease, states that the patient 
“has received about 450 doses of mercurial diuretics, nearly all of which were of 
Salyrgan given [parenterally] .. . At no time has he experienced orthopnea, noctur- 
nal dyspnea, or episodes of dyspnea while at rest. He is still working every day 


as a banker...” 


1. Hutcheson, J. M.: Management of Cardiac Failure. Virginia Med. Monthly, 74:458, Oct., 1947. 
2. Noth, P. H.: Pick’s Disease: A Record of Eight Years’ Treatment with Salyrgan, Ammonium Nitrate, 
and Abdominal Paracentesis. Proc. Staff Meet. Mayo Clin., 12:513, Aug. 18, 1937. 


solyrgan- 


Ampuls (1 and 2 cc Ampins (1 cc Tablets 


Salyrgan, trademark reg. U. S. & Canada 


BRAN 





New Yorn 18, N.Y Winpsor, ONT 





Dihydrostreptomycin Sulfate 


a Drug of Choice 


for Physician and Patient 


Extremely well tolerated and rarely 
causing irritation on injection, 
Dihydrostreptomycin Sulfate has become a 
most widely accepted streptomycin preparation. 


Comparative studies by leading clinicians confirm that 
DIHYDROSTREPTOMYCIN SULFATE IS— 

as effective as streptomycin 2. 9, 13-15 

less toxic for the vestibular apparatus 1-15 
minimizes pain and swelling at the site of injection 6, 10 
may be used even in patients showing allergic 





response to streptomycin 2, 9, 10, 11 


Extensive experimental studies © 9. 16-18 
proved CRYSTALLINE DIHYDROSTREPTOMYCIN 


SULFATE MERCK 
less toxic for the vestibular system. 
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1950 (in Medical Research and jogson, C. H., and Heilman, M. “A. 143: 1223-1225, 
Therapy, American Tradean dee may Am. Rev. Tuberc. 61: 436-440, Aug. 5, 1950. (18) Jacoby, A., Gold ws “Sobel, N., and Rosenthal, 
March 1950, (9) Carr, D. T., Hinshaw, H. C., Pfuetze, K. H., and T., Am. J. Syph., Gonor. & Ven. Dis. 34: 185-186, March 1950. 


Supplied By Merck In The Purest Form Available — 


CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 


Crystalline Dihydrostreptomycin Sulfate Merck is supplied in convenient 1 Gm. and 5 Gm. vials. 








MERCK & CO.,INc. 
Manufacturing Chemists 


RAHWAY, NEW JERSEV 








a[new|drug . . . 


for the treatment of ventricular arrhythmias 


PRONE STYL Hydrochloride 


Squibb Procaine Amide Hydrochloride 


Oral administration of Pronesty] in doses of 3-6 grams 
per day, for periods of time varying from 2 days to 
8 months, produced no toxic effects as evidenced 
by studies of blood count, urine, liver function, 
blood pressure, and electrocardiogram, Pronestyl 
may be given intravenously with relative safety. 


PRONESTYL 18 A TRADEMARK OF E.R. SQUIBS & SONS 


Pronestyl Hydrochloride Capsules, 0.25 Gm., bottles of 100 and 1000. 
Pronesty! Hydrochloride Solution, 100 mg. per cc., 10 cc. vials 


For detailed information on dosage and administration, write for 
literature or ask your Squibb Professional Service Representative. 


SQUIBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1058. 





REDUCES 
BACTERIA 


| Bowel Bacteriastat | 


— | 


Sulfathalidine acts largely within the intestine—makes it 


possible to maintain high bacteriostatic concentration in bowel contents. 


even in the presence of DIARRHEA 


Sulfathalidine® is a good intestinal bacteriostat because: 
1) it is effective against Escherichia coli and many other 
gram-negative organisms—reduces the number of coliform 
bacilli even in the presence of watery diarrhea; 2) its 
activity is largely confined within the lumen of the bowel 
—little of the drug is absorbed from the intestine; 3) it is 
well tolerated—seldom manifests any evidence of toxicity 
in humans. 


* Phthalylsulfathiazole is absorbed to the extent of only about 5 
per cent and with the doses usually prescribed rarely reaches a con- 
centration of more than 1.5 mg. per 100 ce. in the blood. This 
proportion is excreted by the kidneys, mostly conjugated, and 
forms soluble salts in acid urine. The possibility of crystalluria 
is therefore remote. No toxic manifestations have been observed 


with therapeutic doses except where sensitivity to sulfonamides 
was previously acquired.” (New and Nonofficial Remedies, 1950.) 


Sulfathalidine is therefore an appropriate choice for use 
infectious and ulcerative 





in the gement of c 
disorders in the intestinal tract: 
e susceptible gastrointestinal infections—with or without 
diarrhea ¢ adjunct in management of ulcerative colitis and 
regional ileitis e before and after colon surgery—to reduce 
risk of peritonitis. 

Average Daily Dose: 6 to 12 tablets in divided doses (3 
to 6 Gm.) ¢ Supplied in 0.5-Gm, tablets, bottles of 100, 
500 and 1,000. 


Sharp & Dohme, Philadelphia 1, Pa. 


ULFATHALIDINE. 


phthalylsulfathiazole 





